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Extract  from  a letter  from  A.  Watson , Principal  of  Kinderhook  Academy. 

Kinderhook,  May  14th,  1851. 

Rev.  and  Dear  Sir  : I have  looked  over,  with  asrauch  attention  as  my  time 
and  duties  would  permit,  your  MS.  Arithmetic.  It  Undoubtedly  displays  per- 
fect familiarity  with  the  subject,  an  acquaintance  with  many  of  the  modern 
abbreviations  in  the  science,  some  new  methods  of  shortening  labor  (in  multi- 
plication) which  I had  not  seen  before,  and,  in  general,  a perspicuous  and  cor- 
rect style.  A.  WATSON. 

From,  Martin  Van  Buren,  Ex-President  of  the  United  States. 

With  Mr.  Watson  I am  well  acquainted,  and  think  him  eminently  qualified 
to  judge  of  the  merits  of  Mr.  Benjamin’s  work.  Mr.  Benjamin  is  also  well 
known  to  me,  and  is  a gentleman  well  entitled  to  respect. 

Lindenwald , Nov.  6th,  1851.  M.  VAN  BUREN. 


I hereby  certify  that  I have  examined  the  manuscript  Arithmetic  of  Rev.  D. 
C.  Benjamin,  and  believe  the  work  to  be  one  of  peculiar  excellence  and  great 
merit.  His  course  throughout  is  to  lead  the  mind  of  the  student  by  explana- 
tion and  examples  to  a thorough  knowledge  of  this  important  subject.  He 
has  interspersed  many  facts  which  are  of  great  utility  to  every  person  who 
wishes  to  become  familiar  with  every-day  business  transactions.  I shall  most 
earnestly  recommend  its  introduction  into  the  schools  of  this  town  as  soon  as 
published.  PETER  I.  PHILIP,  Town  Superintendent 

of  Common  Schools  for  the  Town  of  Kinderhook. 

December  26th,  1851. 


I have  examined  the  “ Practical  Arithmetic”  of  the  Rev.  Mr.  Benjamin,  and 
am  pleased  with  it.  Its  mode  of  reasoning  is  such  as  is  sanctioned  by  nature 
and  the  most  correct  usage.  Its  rules  are  brief,  yet  expressed  in  clear  and  sim- 
ple language.  I believe  it  will  meet  the  approval  of  practical  teachers. 

HENRY  CARVER. 

[Mr.  Carver  occupies  a high  standing  as  a school  teacher  in  Valatie,  Co- 
lumbia county,  N.  Y.] 


From  the  Secretary  of  the  Board  of  Directors  of  Common  Schools  for  the  Town- 
ship of  Charlestown,  Chester  county,  Penn Mar  eh  11th,  1847. 

Rev.  De  Witt  C.  Benjamin — 

Sir : HaviDg  examined  your  Arithmetic  in  manuscript,  I am  prepared  cheer- 
fully to  recommend  it  as  a work  well  adapted  to  promote  the  interests  of  those 
who  wish  to  pursue  that  branch  of  knowledge.  A prevailing  objection  to 
works  of  the  kind  heretofore  has  been  that  almost  uniformly  they  have  been 
wanting  in  simplicity,  or  susceptibility  of  being  readily  understood  by  the 
learner.  This  objection  has  been  greatly  obviated  by  the  method  you  have 
adopted  in  your  work.  The  remarks,  notes,  and  references  are  well  adapted 
to  afford  a clear  perception  of  the  principles  of  Arithmetic  and  the  relation  of 
numbers.  The  new  rules  you  have  introduced  in  multiplication  and  various 
other  parts  of  the  work,  while  they  will  be  easily  learned,  are  admirably 
adapted  for  shortening  operations.  I shall  be  pleased  to  see  the  work  in  gen- 
eral use  in  our  schools. 

Yours  respectfully,  JONATHAN  REES. 


From  Rev.  Allen  Johns,  Member  of  the  Philadelphia  Annual  Conference  of  the 
Methodist  Episcopal  Church. 

Rev.  De  Witt  C.  Benjamin — 

Dear  Sir : Having  examined  your  manuscript  Arithmetic,  I fully  concur  in 
the  opinion  expressed  above,  and  cordially  unite  in  recommending  the  work 
to  public  notice.  ALLEN  JOHNS. 

Sadsburyville,  Chester  Co.,  Penn.,  April  14,  1848. 


TO  THE  LEARNER. 


The  importance  of  the  study  of  Arithmetic  is  not  duly 
estimated  by  many  young  persons.  A thorough  acr 
quaintance  with  this  science  is  of  great  service  in  the 
various  departments  of  business,  which,  in  this  growing 
and  prosperous  country,  invite  and  call  into  vigorous 
exercise  the  energies  of  man,  and  frequently  crown  his 
efforts  with  honor,  affluence,  and  usefulness.  By  becom- 
ing familiar  with  the  rules  contained  in  this  work,  your 
progress  in  the  higher  branches  of  mathematics  will  also 
be  greatly  facilitated. 

It  is  well  to  become  familiar  with  the  various  branches 
of  human  learning.  As  “ knowledge  is  power,”  it  will 
give  you  an  influence  and  standing  in  community  which 
you  cannot  otherwise  attain,  and  qualify  you  to  fill  im- 
portant offices  of  trust  with  acceptability  and  usefulness  ; 
to  guard  the  freedom  of  our  great  Republic,  and  confer  a 
lasting  benefit  on  our  race. 

But,  amid  your  laudable  aspirations  of  earthly  distinc- 
tion and  usefulness,  I would  remind  you  that  you  are 
dust,  and  affectionately  invite  you  to  obtain  an  interest  in 
the  Redeemer  by  repentance  and  faith,  that,  when  you 
shall  have  done  with  earth,  you  may  enjoy  a blissful 
eternity. 

D.  0.  BENJAMIN. 
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PREFACE. 


The  science  of  numbers  is  of  so  much  importance  in 
the  multiplicity  of  business  transactions,  that,  without  an 
acquaintance  with  it,  no  one  can  safely  embark  on  the 
ocean  of  life.  So  general  has  this  impression  become, 
that  at  the  present  day  but  few  persons  can  be  found 
who  do  not  possess  a competent  knowledge  of  this  useful 
branch.  It  is  a matter  of  some  importance  (the  use  of 
figures  being  so  constantly  required)  that  the  rules  of 
arithmetic  be  short,  provided  this  can  be  accomplished 
without  too  much  sacrifice  of  simplicity.  A method  is 
introduced  in  this  work  which,  in  multiplying,  shortens 
operations  quite  materially;  furthermore,  it  can  be  easily 
learned,  and  applied  both  to  simple  and  compound  num- 
bers. A new  rule  (for  which  I am  indebted  to  a friend) 
for  finding  the  least  common  multiple  of  two  or  more  num- 
bers is  given,  and  fractions  generally  have  received  much 
attention.  The  rules  for  computing  interest  are  simple  ; 
and  the  canceling  principle  is  applied  frequently  through- 
out the  work.  Besides,  the  whole  is  simplified  by  refer- 
ences, remarks,  and  examples  in  such  a manner  that  light 
can  easily  be  obtained  on  the  more  difficult  points,  as  the 
questions  are  all  numbered,  and  references  are  made 
from  difficult  points  to  principles  or  rules  by  which  they 
are  illustrated. 

It  is  the  design  of  this  work  to  make  the  learner 
thoroughly  acquainted  with  the  first  principles  of  the 
science,  and  conduct  him  with  facility  through  the  more 
intricate  parts. 


PREFACE. 


The  author  is  convinced,  both  from  experience  and 
observation  (having  been  engaged  in  teaching  several 
years),  that  too  little  attention  is  usually  paid  to  the 
elements  or  first  rudiments  of  learning.  The  pupil  is 
permitted  to  advance  to  obstacles  without  a knowledge 
of  the  principles  by  which  they  are  to  be  surmounted, 
and  thus  is  retarded,  and  frequently  entirely  discouraged  ; 
whereas,  had  he  advanced  thoroughly  and  understand- 
ingly,  he  would  have  progressed  with  ease. 

No  effort  has  been  spared  to  render  this  work  enter- 
taining to  pupils,  acceptable  to  teachers,  and  worthy  of 
the  patronage  of  an  enlightened  public. 

Kinderhooe. 
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ARITHMETIC 


1.  What  is  Arithmetic ; and  what  does  it  include  ? 

A.  It  is  the  science  of  numbers ; and  includes  the  art 
of  applying  them  to  practical  purposes. 

2.  How  many , and  what  are  its  principal  or  fundamental  rules  2 

A.  Five:  Numeration,  Addition,  Subtraction,  Multi- 
plication, and  Division. 

NUMERATION. 

3.  What  does  Numeration  teach  ? 

A.  It  teaches  the  art  of  expressing  and  reading  num- 
bers by  figures. 

4.  What  are  the  figures  made  use  of  to  express  numbers  ? 

A.  1 (one),  2 (two),  3 (three),  4 (four),  5 (five),  6 (six), 
7 (seven),  8 (eight),  9 (nine),  0 (cipher  or  nought). 

5.  How  do  figures  increase  in  value  from  the  right  to  the  left  ? 

A.  In  ten-fold  ratio. 

6.  How  then  do  you  enumerate  2 

A.  By  beginning  at  the  right,  and  saying  units,  tens, 
hundreds,  thousands,  tens  of  thousands,  hundreds  of 
thousands,  millions,  tens  of  millions,  hundreds  of  millions, 
&c. 

7.  What  place  does  the  figure  1 occupy  standing  alone  ? 

A.  I can  say  only  units,  without  going  beyond  it : it 
therefore  must  occupy  the  place  of  units  : it  is  a figure  I , 
and  therefore  must  be  one  unit. 

8.  What  place  does  the  figure  2 occupy,  when  it  stands  at  the 
left  of  the  1 ; thus,  21  ? 

A.  I have  to  say  units,  tens,  to  get  to  it : it  therefore 
must  occupy  the  place  of  tens  : it  is  a figure  2,  and  there- 
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fore  must  be  2 tens  or  20  (twenty),  and  standing  at  the 
left  of  the  1 must  taken  with  it  make  21  (twenty-one). 

9.  What  place  does  the  figure  3 occupy  when  written  at  the 
left  of  21 ; and  how  is  the  whole  number  read  ? 

A.  It  occupies  the  place  of  hundreds ; and  the  whole 
number  is  read  321  (three  hundred  and  twenty-one). 

10.  What  place  does  the  figure  4 occupy  when  written  at  the 
left  of  321 ; and  how  is  the  whole  number  read? 

A.  It  occupies  the  place  of  thousands  ; and  the  whole 
number  is  read  4321  (four  thousand  three  hundred  and 
twenty -one). 

11.  What  place  does  the  figure  5 occupy  when  written  at  the 
left  of  4321  ; and  how  is  the  whole  number  read  ? 

A.  It  occupies  the  place  of  tens  of  thousands  ; and  the 
whole  number  is  read  54321  (fifty-four  thousand,  three 
hundred  and  twenty-one). 

12.  What  place  does  the  figure  6 occupy  when  written  at  the 
left  of  54321  ; and  how  is  the  whole  number  read  ? 

A.  It  occupies  the  place  of  hundreds  of  thousands; 
and  the  whole  number  is  read  six  hundred  fifty-four 
thousand,  three  hundred  and  twenty-one  ; thus,  654321. 

13.  What  place  does  the  figure  7 occupy  when  it  stands  at  the 
left  of  654321 ; and  how  is  the  whole  number  read  ? 

A.  It  occupies  the  place  of  millions  ; and  the  whole 
number  is  read  7654321  (seven  millions,  six  hundred  and 
fifty-four  thousand,  three  hundred  and  twenty-one). 

14.  What  place  does  the  figure  8 occupy  when  it  stands  at  the 
left  af  7654321  ; and  how  is  the  whole  number  read  ? 

A.  It  occupies  the  place  of  tens  of  millions ; and  the 
whole  number  is  read  87654321  (eighty-seven  millions, 
six  hundred  fifty-four  thousand,  three  hundred  and  twen- 
ty-one). 

15.  What  place  does  the  figure  9 occupy  when  it  stands  at  the 
left  of  87654321  ; and  how  is  the  whole  number  read  ? 

A.  It  occupies  the  place  of  hundreds  of  millions ; and 
the  whole  number  is  read  987654321  (nine  hundred 
eighty-seven  millions,  six  hundred  fifty-four  thousand, 
three  hundred  and  twenty-one). 

16.  Repeat  the  Numeration  Table  {English). 


numeration  . 


11 


1 I 

o 5 


9 8 7 


H H 

5 4 


72 

1 


a £ p 
3 2 1 


17.  How  do  you  read  after  hundreds  of  millions  ? 

A.  Thousands  of  millions,  tens  of  thousands  of  mil- 
lions, hundreds  of  thousands  of  millions,  billions,  trillions, 
quadrillions,  quintillions,  sextillions,  septillions,  octillions, 
nonillions,  decillions,  undecillions,  &c.,  as  in  the  following- 
example  : 

Quadrillions.  Trillions.  Billions.  Millions.  Units. 

783,427  378,264  782,642  487,364  873,462 

18.  "Write  down  forty-eight. 

A.  48. 

19.  Write  down  eighty-six. 

A.  86. 

20.  Write  down  ninety-four. 

A.  94. 

21.  Write  down  one  hundred  and  sixty. 

A.  160. 

22.  Write  down  one  thousand  two  hundred  and  sixteen. 

A.  1216. 

23.  Write  down  four  thousand  eight  hundred  and  sixty-three. 

A.  4863. 

24.  Write  down  twenty  three  thousand  five  hundred  and  nine- 
ty-five. 

A.  23595. 

25.  Write  down  two  millions,  seven  hundred  thirty-nine  thou- 
sand, eight  hundred  and  forty-seven. 

A.  2739847. 

26.  What  do  you  do  when  there  is  a deficiency  ? 

A.  Supply  it  in  the  order  with  a cipher  or  ciphers,  as 
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the  case  demands.  Thus,  to  write  down  three  hundred 
and  seven,  it  requires  one  cipher  to  supply  the  defi- 
ciency, and  to  write  down  three  thousand  and  seven,  two 
ciphers  are  required,  as  in  the  following  examples : 307 
(three  hundred  and  seven) — 3007  (three  thousand  and 
seven). 


REMARKS. 

Remark  1. — The  invention  of  figures  to  express  numbers  is 
ascribed  to  the  Arabs,  and  is  said  to  have  been  introduced  into 
Europe  by  the  Moors,  in  the  year  of  our  Lord  991. 

Rem.  2. — Each  of  the  characters  employed,  with  the  exception 
of  the  tenth,  expresses  a particular  number,  and  is  called  a signif- 
icant figure  or  a digit.  The  tenth  character,  or  0 (cipher),  is  in- 
significant, and  used  to  supply  vacancies  occurring  among  signifi- 
cant figures.  When  placed  at  the  right  of  a significant  figure  it 
increases  its  value  ten-fold;  because  figures  increase  in  value 
from  the  right  towards  the  left  in  a ten-fold  ratio.  Thus,  1 unit 
removed  to  the  place  of  tens  equals  10. 

Rem.  3. — A figure  in  the  place  of  units  possesses  its  simple 
value  ; in  each  of  the  other  places  it  has  what  is  termed  a local 
value.  A figure  in  the  place  of  tens  possesses  ten  times  its  sim- 
ple value,  and  in  the  place  of  hundreds,  one  hundred  times  its 
simple  value,  &c. 

Rem.  4. — The  invention  of  letters  to  express  numbers  is  at- 
tributed to  the  Romans.  It  possesses  advantages  over  the  meth- 
od of  expressing  numbers  by  words,  but  it  is  of  less  importance 
than  the  Arabic  method  of  expressing  them  by  figures.  It  is  still 
in  use,  however,  to  a limited  extent,  and  should  therefore  be 
learned. 


ROMAN  TABLE. 


Roman. 

Arabic. 

By  Words. 

Roman. 

Arabic. 

By  Words. 

I 

1.... 

. .One. 

XIV  ... 

....14.... 

II 

2.... 

XV  ... 

....15.... 

III 

3.... 

XVI  ... 

16.... 

..Sixteen. 

IY 

4.... 

XVII  ... 

....17.... 

Y 

5.... 

XVIII  ... 

18.... 

VI 

6.... 

XIX  ... 

....19.... 

YII  .. 

7.... 

XX  ... 

20.... 

VIII  .. 

8.... 

XXX  ... 

30.... 

IX 

9.... 

XL 

40.... 

..Forty. 

X 

10.... 

..Ten. 

L 

....50.... 

..Fifty. 

XI 

11.... 

LX  ... 

....60.... 

..Sixty. 

XII  . 

12.... 

LXX  .. 

70.... 

XIII  .. 

13.... 

LXXX. .. 

80 

..Eighty. 

NUMERATION. 
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Roman.  Arabic.  By  Words. 

DCCC  . 800... Eight  hundred. 
DCCCC. 900... Nine  hundred. 

M 1000. ..One  thousand. 

MD  1500... Fifteen  hundred. 

MDC  1600. ..Sixteen  hundred. 
MM  2000... Two  thousand. 

Y 5000... Five  thousand. 

X 10000... Ten  thousand. 

MDCOCXLIX.  Eighteen  hundred  and  forty-nine. 

Remark  5. — There  are  two  methods  of  enumerating,  the  Eng- 
lish and  the  French.  That  of  the  English  has  already  been  given, 
and  the  principal  difference  between  it  and  the  French  is,  that 
while  the  English  divide  numbers  into  periods  of  six  figures,  the 
French  divide  them  into  periods  of  but  three,  and  after  hundreds 
of  millions,  instead  of  reading  thousands,  tens  and  hundreds  of 
thousands  of  millions,  proceed  immediately  to  billions,  <&c.  The 
English  method  is  better  adapted  to  the  reading  of  large  num- 
bers ; the  French  is  more  simple,  and  in  more  general  use.  Both, 
however,  should  be  committed. 


Roman.  Arabic.  By  Words. 

XC  ...  90... Ninety. 

O ...100... One  hundred. 
OC  . . . 200 . . . Two  hundred. 
COC  ...300.. .Three  hundred. 

CCOC  ...400. ..Four  hundred. 
D ...500. ..Five  hundred. 
DC  ...600... Six  hundred. 

DCC  ...700. ..Seven  hundred. 


FRENCH  NUMERATION  TABLE. 


In  the  example  given  above,  after  beginning  at  the  right,  and 
pointing  the  entire  number  off  into  periods  of  three  figures  each, 
we  commence  at  the  right  and  enumerate  them,  by  saying  units, 
tens,  (fee.,  until  we  arrive  at  the  extreme  left ; then  we  begin  with 
the  left-hand  period  and  read  all  the  figures  contained  in  it,  giv- 
ing them  the  name  of  the  period  to  which  they  belong.  Thus, 
576  (five  hundred  and  seventy-six)  sextillions;  then  we  take  up 
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the  next  period,  and  proceed  in  a like  manner,  and  so  on,  till  we 
arrive  at  the  period  of  units.  The  entire  number  above  is  read 
576  (five  hundred  and  seventy-six)  sextillions,  234  (two  hundred 
and  thirty -four)  quintillions,  783  (seven  hundred  and  eighty-three) 
quadrillions,  624  (six  hundred  and  twenty-four)  trillions,  367 
(three  hundred  and  sixty-seven)  billions,  874  (eight  hundred  and 
seventy-four)  millions,  687  (six  hundred  and  eighty-seven)  thou- 
sands, 423  (four  hundred  and  twenty-three). 


EXAMPLES. 


1.  Point  off,  enumerate,  and  read  the  following  numbers : 


678348670374648 

364678073640763 

37642378 

64863784 

102643 

6724 

687604 

704 

2876364876 

467836782 

87643796874 

78999999999 


2.  Write  down  in  figures  the  following  numbers,  ex- 
pressed in  words : 

(1.)  Three  hundred  and  twenty-six. 

(2.)  Seven  hundred  and  fourteen. 

(3.)  Eight  hundred  and  five. 

(4.)  Thirty-six  thousand. 

(5.)  Forty-eight  thousand  and  sixteen. 

(6.)  Seventy  quintillion,  six  hundred  and  forty-seven. 
(7.)  Ninety-six  trillion,  two  billion,  and  sixteen. 

3.  Write  down  in  figures,  the  following  numbers,  ex- 
pressed in  letters,  after  the  Roman  method : 


(1.) 

1327  (one  thousand  three 

seven] 

. 

(2. 

1 4876 

(15.) 

(3.J 

| 63468 

(16.) 

(4.] 

| 74876 

(17.) 

(5.) 

| 143782 

(18.) 

(6.; 

> 2846379 

(19.) 

) 1463073 

(20.) 

a.; 

) 2758 

(21.) 

(9.; 

) 647 

(22.) 

(10. 

) 23468 

(23.) 

(n.; 

) 76387 

(24.) 

(12.. 

) 111110 

(25.) 

(is.; 

) 202020 

(26.) 

(i4.; 

) 370670 

(27. 

) 1467863846786478 

7864. 

(28.' 

) 72146783746876346783. 

(29.; 

) 78463764876486742068. 

NUMERATION. 
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(1.)  XIX.  Ans.  19.  (2.)  XX.  (3.)  LX.  (4.)  LXXX. 
(5.)  XC.  (6.)  CC.  Ans.  200^  (7.)  CCC.  (8.)  D. 
(9.)  DCCC.  (10.)  M.  (11.)  M.  Ans.  1000000. 

Remark. — A line  drawn  oyer  any  number  increases  it  in  value 
one  thousand  times. 

(12i)  MMMVI.  Ans.  3000006.  (13.)  MMV. 

(14.)  MDCCCXLIX. 

TABLE  EXHIBITING  THE  LOCAL  VALUE  OF  FIGURES. 

1 4 2 

i ! , I s £ 

H 5 | ! S 4 (four). 

£ ® £ I W 4 (forty). 

.2  3 | g h 4 (four  hundred). 

1 | g | h 4 (four  thousand). 

o.  o S | s 4 (forty  thousand). 

||  | g s 4 (four  hundred  thousand), 

g | m | h 4 (four  million), 
g o S | w 4 (forty  million). 

I | ■§  § « 4 (four  hundred  million). 

£ | § I eh  4 (four  billion). 

O t:  ;!  K 4 (forty  billion). 

| g § 4 (four  hundred  billion). 

| h 4 (four  trillion), 
as  4 (forty  trillion). 

4 (four  hundred  trillion). 

EXAMPLES. 

1.  What  is  the  value  of  the  figure  3 occupying  the 

place  of  units  ? Ans.  3. 

2.  What  is  the  value  of  the  figure  5 occupying  the 

place  of  tens  ? Ans.  50. 

3.  What  is  the  value  of  8 occupying  the  place  of  thou- 
sands ? Ans.  8000. 

4.  What  is  the  value  of  8 occupying  the  place  of  tens 

of  thousands  ? Ans.  80000. 
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5.  What  is  the  value  of  6 occupying  the  place  of  hun- 
dreds of  thousands  ? Ans.  600000. 

6.  What  is  the  value  of  2 occupying  the  place  of  tril- 
lions ? Ans.  2000000000000. 

7.  What  is  the  value  of  3 occupying  the  place  of  quad- 
rillions ? Ans.  3000000000000000. 

8.  What  is  the  value  of  2 in  the  place  of  trillions  and 
7 in  the  place  of  thousands  ? Ans.  2000000007000. 

9.  What  is  the  value  of  8 in  the  place  of  millions  and 

3 in  the  place  of  hundreds  ? Ans.  8000300. 

Late  Census  of  the  United  States,  &c.,  to  exercise  the 
Pupil  in  Numeration. 

What  is  the  population  of  the  State  of  New  York  ac- 
cording to  the  census  taken  in  1850?  Ans.  3,097,095. 
—Of  Pennsylvania?  A.  2,311,681.— Of  Ohio?  A. 
1,977,031.— Of  Virginia?  A.  1,421,081.— Of  Tennes- 
see? A.  1,023,118.— Of  Kentucky  ? A.  1,001,496.— Of 
Massachusetts?  A.  994,271. — Of  Indiana?  A.  988,734. 
— Of  Georgia?  A.  878,635. — Of  North  Carolina?  A. 
868,870. — Of  Illinois?  A.  858,298. — Of  Alabama?  A. 
771,659. — Of  Missouri?  A.  684,132. — Of  South  Caro- 
lina? A.  668,469. — Of  Mississippi?  A.  592,853. — Of 
Maine  ? A.  583,088. — Of  Maryland  ? A.  583,035. — Of 
Louisiana?  A.  500,762. — Of  New  Jersey  ? A.  488,671. 
— Of  Michigan?  A.  395,703. — Of  Connecticut?  A. 
370,604. — Of  New  Hampshire  ? A.  317,831. — Of  Ver- 
mont ? A.  313,466. — Of  Wisconsin?  A.  304,226. — Of 
Arkansas?  A.  209,641. — Of  Iowa?  A.  192,122. — Of 
Texas?  A.  187,403.— Of  California  ?*  A.  150,000.— Of 
Rhode  Island  ? A.  147,555. — Of  Delaware?  A.  91,528. 
—Of  Florida  ? A.  87,387. 

What  is  the  population  of  New  York  city  ? A.  515,394. 
— Of  Philadelphia  ? A.  409,074. — Of  Baltimore  ? A. 
169,155. — Of  Boston  ? A.  138,788. — Of  New  Orleans? 
A.  119,493.— Of  Cincinnati?  A.  116,401.— Of  Brook- 


* Returns  were  received  from  California,  but  they  were  con- 
sidered defective,  and  a new  census  is  ordered. 
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lyn  ? A.  96,850.— Of  Albany  ? A.  50,771.— Of  Buffalo  ? 
A.  42,226.— Of  Louisville?  A.  43,217. — Of  Washing- 
ton? A.  40,001. — Of  Providence?  A.  43,062. — Of 
Charleston?  A.  42,806. — Of  Newark?  A.  38,885. — 
Of  St.  Louis?  A.  82,744. — Of  Rochester?  A.  36,561. 
— Of  Troy  ? A.  28,785. — -Total  population  of  the  Uni- 
ted States?  A.  23,218,199. — Number  of  whites?  A, 
19,618,256. — Of  free  colored  ? A.  419,786. — Of  slaves  ? 
A.  ,3,180,1.57. 

Wliat  is  the  population  of  England  and  Wales  accord- 
ing to  the  census  taken  in  1851  ? A.  17,905,831/ — Of 
Scotland?  A.  2,870,784.— Of  Ireland?  A.  6,515,794. 
- — Of  islands  in  British  seas?  A.  142,916. — Total  popu- 
lation of  Great  Britain  and  Ireland  ? A.  27,435,325. — Of 
London?  A.  2,363  141. 


MENTAL  EXERCISES  IN  NUMERATION. 


1.  What  figure  expresses  the  number  one;  as  one  ap- 
ple, one  inkstand,  one  chair,  &c.  ? 

2.  What  figure  expresses  the  number  eight ; as  eight 
marbles,  eight  cents  ? 

3.  How  many  figures  do  you  employ  to  express  any 
number  larger  than  nine,  and  less  than  one  hundred  ? 

4.  What  figures  express  twelve  ? 

5.  In  which  place  does  the  second  figure  from  the 
right  stand,  in  the  place  of  units,  or  that  of  tens  ? 

6.  In  which  place,  then,  does  the  figure  at  the  right 
stand  ? 

7.  How  are  1 ten  and  1 unit  read  ? 1 ten  and  2 units  ? 
1 ten  and  6 units  ? 1 ten  and  7 units  ? 

8.  How  much  are  2 tens  ? 2 tens  and  1 unit  ? 3 tens  ? 

3 tens  and  7 units  ? 8 tens  ? 8 tens  and  5 units  ? 9 tens  ? 

4 tens  and  7 units  ? 9 tens  and  0 ? 8 tens  and  0 ? 6 tens 
and  0 ? 7 tens  and  0 ? 

9.  How  many  figures  do  you  employ  to  express  any 
number  larger  than  ninety-nine  and  less  than  one  thou- 
sand? 
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10.  How  many  figures  expi’ess  one  hundred  and  thir- 
teen ; and  what  are  they  ? 

11.  What  number  do  3 thousands,  4 hundreds,  and  6 
units  express  ? What  figures  express  7 thousand  ? 9 
thousand  and  13  ? 

12.  What  place  does  the  fifth  figure  from  the  right 
occupy  ? the  seventh  ? eighth  ? 

13.  In  the  number  111,  how  many  apples  would  the 
right-hand  figure  express  ? the  second  figure  from  the 
right  ? the  left-hand  figure  ? How  many  would  all  of 
them  express  as  they  stand  ? 

14.  How  many  units  make  1 ten  ? How  many  tens 
make  1 hundred  ? How  many  hundreds  make  1 thou- 
sand ? In  what  ratio  do  figures  increase  from  the  right 
hand  to  the  left  ? 


MENTAL  EXERCISES  IN  ADDITION. 

Questions. 

1.  John  had  1 cent  and  James  gave  him  4 ; how  many 
cents  did  John  then  have  ? 

2.  George  had  5 peaches,  and  Henry  gave  him  4 ; 
how  many  peaches  did  George  then  have  ? 

3.  Susan  gave  Jane  3 plums,  and  Sarah  gave  her  8 ; 
how  many  plums  did  Jane  receive  from  both  of  them  ? 

4.  Charles  Davis  purchased  a horse  for  60  dollars,  and 
sold  him  for  5 dollars  more  than  he  gave ; how  many 
dollars  did  he  receive  for  his  horse  ? 

6.  John  gave  6 cents  for  a ball  and  18  cents  for  a 
slate  ; how  many  cents  did  he  give  for  both  ? 

6.  Joseph  gave  45  cents  for  an  arithmetic  and  12  cents 
for  a writing-book  ; how  many  cents  did  they  both  cost 
him  ? 

7.  Jacob  gave  35  dollars  for  a suit  of  clothes  and  65 
dollars  for  a wagon  ; how  many  dollars  did  he  give  for 
both  ? 

8.  A merchant  bought  a hogshead  of  molasses  for  30 
dollars,  and  some  tea  for  35  dollars ; how  many  dollars 
did  he  pay  for  both  ? 


IN  ADDITION. 
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9.  James  Kirkham  purchased  a lot  for  11000  dollars, 
and  built  a house  on  it  that  cost  4672  dollars  ; what  did 
the  lot  and  house  cost  him  ? 

10.  John  Thompson  gave  1000  dollars  fora  store,  and 
3015  dollars  for  a stock  of  goods ; what  did  his  store  and 
goods  cost  him  ? 

11.  When  of  age  John  was  worth  35  dollai’s,  at  the 
age  of  25  he  had  added  to  this  sum  427  dollars  ; what 
was  he  worth  at  the  age  of  25  ? 

12.  A farmer  raised  64  bushels  of  corn,  103  bushels 
of  wheat,  74  bushels  of  rye,  and  53  bushels  of  oats ; how 
many  bushels  of  grain  did  he  raise  on  his  farm  ? 

13.  A vessel  sailed  215  miles  the  first  day,  317  miles 
the  second,  and  218  miles  the  third  day;  how  many 
miles  did  it  sail  in  the  three  days  ? 

Solution. — 200  and  300  make  500,  and  200  more 
make  700  ; then,  15  and  17  make  32,  and  18  more  make 
50,  and  700  and  50  make  750  miles  Ans. 

14.  How  many  are  2000  and  3015  ? 1800  and  72  ? 

15.  How  many  dollars  are  64  dollars  and  76  dollars? 

16.  How  many  peaches  are  64  peaches  and  81  peaches  ? 

17.  How  many  are  42  and  87  ? 91  and  86  ? 

18.  How  many  are  47  and  65  ? 84  and  89  ? 

19.  How  many  are  76  and  44  ? 68  and  74  ? 

20.  How  many  are  48,  76,  and  94  ? 87  and  16  ? 

21.  How  many  are  68,  44,  and  76  ? 42  and  18  ? 

22.  How  many  are  5000  and  7000  ? 5 and  7 ? 

23.  How  many  are  8,  6,  7,  and  4 ? 8000,  6000,  7000, 
4000  ? 47  and  76  ? 84  and  16  ? 

24.  How  many  dollars  are  40000  dollars  and  30000 
dollars  ? 70000  and  2000  ? 

25.  How  many  are  14000000  and  8000  ? 

26.  How  many  are  16000000000  and  7000000  ? 
86000000000  and  4 ? 

27.  How  many  are  42000000000000  and  72000000- 
000000  ? 

28.  How  many  are  16000000000000000000,  2000- 
000000000,  and  1600  ? 

29.  How  many  are  72000000,  160000000,  84000- 
000000,  and  87  ? 96000  and  142000  ? 
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MENTAL  EXERCISES  IN  SUBTRACTION. 

Questions. 

1.  John  had  7 apples,  and  gave  2 of  them  away  ; how 

many  had  he  remaining  ? 2 from  7 ? 5 and  2 ? 

2.  James  had  16  cents,  and  gave  Charles  10  of  them; 

how  many  cents  had  James  remaining  ? 10  from  16  ? 

6 and  10  ? 

3.  A drover  started  for  New  York  with  16  head  of 

cattle,  and  on  his  way  3 of  them  died  ; how  many  had  he 
remaining  ? 3 from  16  ? 13  and  3 ? 

4.  A vessel  started  from  Liverpool  with  214  passen- 
gers, but  on  her  way  to  New  York  14  died  ; how  many 
did  she  land  ? 

5.  164  men  started  for  Mexico  from  Philadelphia,  and 
only  16  returned  ; how  many  were  killed  and  missing? 

6.  A man  who  had  47  dollars  lost  8 dollars ; how 
many  dollars  had  he  remaining  ? 

7.  A boy  having  24  oranges  sold  7 ; how  many  had 
he  remaining  ? 

8.  Charles  promised  to  work  for  a farmer  19  days  ; 
how  many  day’s  work  will  remain  to  be  performed  after 
working  1 1 days  ? 

9.  Stephen  had  74  cents,  and  gave  25  cents  for  a 
pocket-book  ; how  many  cents  had  he  remaining  ? 

10.  A baker  having  600  loaves  of  bread  sold  450  ; 
how  many  loaves  has  he  remaining  ? 

11.  James  had  100  dollars,  and  gave  63  dollars  for  a 
watch,  a suit  of  clothes,  and  a rifle,  which  he  purchased 
at  auction ; how  many  dollars  had  he  remaining  ? 

12.  Purchased  a farm,  two  years  ago,  for  12000  dol- 
lars, which  I now  sell  for  14672  ; how  many  dollars  has 
the  property  advanced  in  value  ? 

13.  If  you  take  69  dollars  from  74  dollars,  hoAV  many 
remain  ? 

14.  A merchant  bought  goods  to  the  amount  of  85 
dollars,  and  sold  them  for  100  dollars ; ho'*  * ’ 
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15.  A market-man  took  174  bushels  of  potatoes  to 
Philadelphia,  and  sold  78  bushels;  how  many  bushels 
remained  unsold  ? 

16.  October  has  31  days;  how  many  days  from  the 
12th  of- October  to  the  1st  of  November  ? 

17.  Take  17  dollars  from  29  dollars,  and  how  many 
dollars  remain?  17  from  23  ? 

18.  A farmer  who  owned  168  acres  of  land,  sold  73 
acres ; how  many  acres  had  he  remaining  ? 

19.  Had  3146  dollars,  and  lost  by  the  failure  of  a 
bank  146  dollars  ; how  many  dollars  had  I remaining? 

20.  From  64  dollars  take  32  dollars. 

21.  From  86  dollars  take  14  dollars. 

22.  From  1000  dollars  take  999  dollars. 

23.  From  100  dollars  take  50  dollars. 

24.  From  75  dollars  take  25  dollars. 

25.  From  80  dollars  take  20  dollars. 

26.  From  60  dollars  take  40  dollars. 

27.  From  75  dollars  take  60  dollars. 

28.  From  86  dollars  take  16  dollars. 

29.  From  14000  dollars  take  8000  dollars. 

30.  From  16000  dollars  take  8000  dollars. 

31.  From  70000  dollars  take  60000  dollars. 

32.  From  160000  take  150000. 

33.  From  700000  take  500000. 

34.  From  68000000  take  65000000. 

35.  From  72000000  take  50000000. 

36.  From  84000000  take  72000000. 

37.  Had  215  dollars,  and  25  dolkrs  proved  to  be 
counterfeit ; how  much  good  money  had  I left  ? 

38.  A certain  orchard  contains  135  apple-trees  and 
45  cherry-trees ; how  many  more  apple-trees  does  it  con- 
tain than  cherry-trees  ? 

39.  Bought  a colt  for  33  dollars  and  a carriage  for  62 
dollars  ; how  many  more  dollars  did  the  carriage  cost 
than  the  colt  ? 

40.  James  was  43  years  of  age,  and  he  had  a son  16 
years  old  ; how  old  was  the  father  when  the  son  was  4 
years  old  ? 
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MULTIPLICATION  TABLE. 


2timesl  are  2 

3timesl  are  3 

4timesl  are  4 

5timesl  are  5 

2X*2= 

4 

3X 

2= 

6 

4X 

2= 

8 

5X 

2= 

10 

2x 

3= 

6 

3X 

3= 

9 

4X 

3= 

12 

5X 

3= 

15 

2X 

4= 

8 

3 X 

4= 

12 

4X 

4= 

16 

5X 

4= 

20 

2X 

5= 

10 

3X 

5= 

15 

4X 

5= 

20 

5X 

5= 

25 

2X 

6= 

12 

3X 

6= 

18 

4X 

6= 

24 

5X 

6= 

30 

2X 

7= 

14 

3X 

7= 

21 

4X 

7= 

28 

5X 

7— 

35 

2X 

8= 

16 

3X 

8= 

24 

4X 

8= 

32 

5X 

8= 

40 

2X 

9= 

18 

3X 

9= 

27 

4X 

9= 

36 

5X 

9= 

45 

2X10= 

20 

3X10= 

30 

4X 

10= 

40 

5x10= 

50 

2x11= 

22 

3X11= 

33 

4x: 

11= 

44 

5X11= 

55 

2X 

12= 

24 

3X12= 

36 

4X 

12= 

48 

5X12= 

60 

6X 

1= 

6 

7 X 

1= 

7 

8X 

2 

8 

9X 

1= 

9 

6X 

2= 

12 

7 X 

2= 

14 

8X 

2= 

16 

9X 

2= 

18 

6X 

3= 

18 

7 X 

3= 

21 

8X 

3= 

24 

9X 

3= 

27 

6X 

4= 

24 

7 X 

4= 

28 

8X 

4= 

32 

9X 

4= 

36 

6X 

5= 

30 

7X 

5= 

35 

8X 

5= 

40 

9X 

5= 

45 

6X 

6= 

36 

7 X 

6= 

42 

8X 

6= 

48 

9X 

6= 

54 

6X 

7= 

42 

7 X 

7= 

49 

8X 

7= 

56 

9x 

7= 

63 

6X 

8= 

48 

7 X 

8= 

56 

8X 

8= 

64 

9X 

8= 

72 

6X 

9= 

54 

7 X 

9= 

63 

8X 

9= 

72 

9X 

9= 

81 

6X10= 

60 

7X10= 

70 

8x: 

L0= 

80 

9X10= 

90 

6X11= 

66 

7X11= 

77 

8X11= 

88 

9X] 

11= 

99 

6X12= 

72 

7X12= 

84 

8X12= 

96 

9X12=J 

108 

10X 

1= 

10 

11X 

1= 

11 

12X 

1= 

12 

IX 

1= 

1 

iOx 

2= 

20 

11 X 

2= 

22 

12  X 

2= 

24 

2X 

2= 

4 

10X 

3= 

30 

lix 

3= 

33 

12  X 

3= 

36 

3X 

3= 

9 

IOx 

4= 

40 

llx 

4= 

44 

12  X 

4= 

48 

4X 

4= 

16 

10x 

5= 

50 

lix 

5— 

55 

12  X 

5= 

60 

5X 

5= 

25 

10  X 

6= 

60 

llx 

6= 

66 

12  X 

6= 

72 

6X 

6= 

36 

10  X 

7= 

70 

lix 

7= 

77 

12  X 

7= 

84 

7 X 

7= 

49 

IOx 

8= 

80 

llx 

8= 

88 

12  X 

8= 

96 

8X 

'8= 

64 

IOx 

9= 

90 

llx 

9= 

99 

12  X 

9=108 

9X 

9= 

81 

10x10=100 

11x10=110 

12X10=120 

10X10=100 

10XJ 

11=110 

11X11=121 

12x11=132 

11X1 

.1=121 

IOX] 

L2=120 

11X12=132 

12X12=144 

12X12=144 

* The  sign  X indicates  that  the  numbers  between  which  it  is 
placed  are  to  be  multiplied  into  each  other. 


IN  MULTIPLICATION. 


23 


MENTAL  EXERCISES  IN  MULTIPLICATION. 

Questions. 

1.  If  you  double  1,  how  many  does  it  make  ? 

2.  If  you  double  2,  how  many  does  it  make  ? 

3.  If  you  have  3 apples,  and  John  gives  you  3,  how 

-Inany  apples  will  you  have  ? 2 times  3 are  how  many  ? 

4.  Joseph  had  4 quills,  and  John  had  4 also;  how 

many  had  both  ? 4 times  2 are  how  many  ? 

5.  If  Joseph  has  5 nuts  in  each  hand,  how  many  has 

he  in  both  hands  ? 5 times  2 are  how  many  ? 

6.  If  you  study  6 hours  in  1 day,  how  many  hours 
will  you  study  at  the  same  rate  in  3 days  ? 

7.  Charles  agrees  to  work  for  9 cents  a day,  and  works 
9 days ; how  many  cents  must  he  receive  for  his  labor  ? 
9 times  9 are  how  many  ? 

8.  Charles  receives  25  cents  for  every  day  he  studies, 
and  he  studies  2 days  in  a week ; how  many  cents  does 
he  receive  for  studying  1 week?  2 times  25  are  how 
many? 

Solution. — 2 times  2 tens  are  4 tens  or  40,  and  2 times 
5 units  are  10  units  or  10  ; then,  40  and  10  added  together 
make  50.  Ans.  50  cents. 

9.  If  he  receives  50  cents  in  1 week  for  studying,  how 
many  cents  will  he  receive  in  5 weeks?  5 times  50  are 
how  many  ? 

10.  Purchased  3 yoke  of  oxen  for  50  dollars  each; 
how  many  dollars  will  pay  for  them  ? 

11.  Sold  12  sheep  for  4 dollars  a head;  how  many 
dollars  must  I receive  for  them  ? 

12.  Seven  boys  had  9 marbles  apiece ; how  many  had 
all  of  them  ? 

13.  Employed  100  men  for  1 month,  and  gave  them 
1 2 dollars  each ; how  many  dollars  did  I give  all  of  them? 

14.  A certain  wagon,  having  4 wheels,  has  16  spokes 

in  each  wheel ; how  many  spokes  do  all  the  wheels  con- 
tain? 4 times  16  are  how  many?  4 times  17?  4 

times  18  ? 
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15.  A man  bought  20  stoves  at  10  dollars  apiece ; how 
many  dollars  did  they  come  to  ? 

16.  Eleven  boys  had,  each,  11  marbles;  how  many 
had  all  of  them  ? 

17.  If  a bushel  of  apples  cost  5 shillings,  how  many 
shillings  must  I pay  for  6 bushels  ? for  7 bushels  ? for  8 
bushels  ? 

18.  If  1 man  will  do  a piece  of  work  in  11  days,  how 
many  such  pieces  will  2 men  do  in  22  days? 

19.  If  1 box  of  raisins  cost  8 dollars,  how  many  dollars 
will  3 boxes  cost  ? 4 boxes  ? 5 boxes  ? 6 boxes  ? 

20.  If  the  price  of  flour  is  7 dollars  per  barrel,  how 
many  dollars  will  2 barrels  cost  ? 3 barrels  ? 4 barrels  ? 
5 barrels  ? 

21.  Bought  corn  for  7 shillings  per  bushel ; how  many 
shillings  must  I give  for  8 bushels  ? 9 bushels  ? 10  bush- 
els ? 6 bushels  ? 4 bushels  ? 3 bushels  ? 

22.  Two  brothers,  together,  received  17  dollars  per 
month  for  laboring  in  a coal-mine ; how  much  did  they 
receive  for  laboring  3 months  ? 

Solution. — 3 times  1 ten  are  30,  and  3 times  7 units 
are  21 ; then,  30  and  21  are  51.  An ?.  51  dollars. 

23.  There  are  13  windows  in  a certain  house,  and  each 
window  contains  8 panes  of  glass ; how  many  panes  of 
glass  do  all  the  windows  contain  ? 

24.  A farmer  planted  7 rows  of  potatoes,  and  17  hills 
in  each  row ; how  many  hills  did  he  plant  ? 

25.  A gentleman,  residing  in  the  country,  makes  it  a 
practice  to  ride  18  miles  every  morning  (Sundays  ex- 
cepted) ; how  many  miles  will  he  ride  in  6 mornings  ? in 
7 ? in  8 ? 

26.  If  Henry  solves  18  problems  in  algebra  in  1 day, 
how  many  will  he  solve  in  4 days  ? in  5 days  ? in  6 days  ? 
in  7 days  ? in  8 days  ? 

27.  If  3 men  cut  4 cords  of  wood  in  1 day,  how  many 
cords  will  they  cut  in  8 days  ? 

28.  If  6 men  mow  over  3 acres  of  ground  in  1 day, 
how  many  acres  will  they  mow  over,  at  that  rate,  in  6 
days  ? 

29.  If  1 7 men  dig  in  the  gold  mines  of  California,  ore 
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to  the  value  of  500  dollars  per  day,  what  would  be  the 
value  of  the  ore,  at  the  same  rate,  which  they  would  dig 
in  6 days  ? 

Solution. — 6 times  500  are  3000. 

Ans.  3000  dollars. 

30.  2 times  9 dollars  are  how  many  ? 

31.  2 times  90  dollars  are  how  many? 

32.  2 times  900  dollars  are  how  many  ? 

33.  2 times  9000  dollars  are  how  many  ? 

34.  2 times  90000  are  how  many? 

35.  2 times  900000  are  how  many? 

36.  3 times  7 are  how  many  ? 

37.  3 times  70  are  how  many? 

38.  3 times  700  are  how  many? 

39.  3 times  7000  are  how  many? 

40.  3 times  70000  are  how  many  ? 

41.  3 times  700000000  are  how  many? 

42.  4 times  6 are  how  many  ? 

43.  4 times  60  are  how  many  ? 

44.  4 times  600  are  how  many  ? 

45.  4 times  6000  are  how  many? 

46.  4 times  600000  are  how  many? 

MENTAL  EXEECISES  IN  DIVISION. 

Questions. 

1.  John  and  James  went  to  catch  some  fish,  and  James 

put  2 apples  in  his  pocket,  but  John  did  not  take  any 
with  him.  After  fishing  for  some  time,  James  took  his 
apples  out  of  his  pocket,  and  divided  them  equally  with 
John  ; how  many  apples  had  each  ? 2 in  2 how  many 

times  ? 

2.  If  3 apples  are  divided  equally  among  2 boys,  how 
many  apples  will  each  one  have  ? 

Solution. — 2 is  contained  in  3 one  time  and  one-half 
time.  Ans.  li  (one  and  a half). — 2 in  4 ? 2 in  5 ? 

Ans.  2|  times. 

3.  If  3 apples  are  divided  equally  among  3 boys,  how 
many  apples  will  each  boy  receive  ? Ans.  1 apple. 

3 
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4.  If  4 apples  are  divided  among  3 boys  equally,  how1 
many  apples  will  each  one  receive  ? 

5.  There  will  be  one  whole  apple  apiece,  and  then 
the  other  apple  will  have  to  be  divided  into  three  equal 
parts,  and  each  boy  receive  one  of  these  parts,  and  one 
of  these  parts  will  be  called  a third.  Then  each  boy  will 
receive  1 apple  and  1 third  of  an  apple. 

Ans.  1^  (one  and  one-third). 

6.  If  5 apples  be  divided  equally  among  3 boys,  how 
many  apples  will  each  boy  receive  ? 

Solution. — 3 is  contained  in  5 1 time  and  2 over.  In 
1 apple  there  are  3 thirds,  and  consequently  in  2 apples 
there  are  6 thirds  ; then  6 thirds  divided  equally  among 
3 boys  will  be  just  2 thirds  apiece. 

Ans.  If-  (one  and  two-thirds). 

7.  If  6 apples  be  divided  equally  among  3 boys,  how 
many  apples  will  each  boy  receive  ? 

Solution. — 3 in  6,  2 times.  Ans.  2 apples. 

8.  When  a thing  is  divided  into  two  equal  parts,  what 


Ans. 


2 (one-half). 
Ans. 

Ans.  ^ (one-third). 
Ans.  J (one-fourth). 
Ans.  i (one-fifth). 
Ans.  -I-  (one-sixth). 


is  one  of  its  parts  called  ? 

9.  Divide  1 by  2. 

10.  Divide  1 by  3. 

11.  Divide  1 by  4. 

12.  Divide  1 by  5. 

13.  Divide  1 by  6. 

14.  Divide  1 by  7 ; by  18  ; by  19  ; by  16. 

15.  Divide  1 by  8 ; by  15  ; by  14  ; by  21. 

16.  Divide  1 by  9 ; by  11  ; by  12  ; by  14. 

17.  Divide  1 by  10  ; by  12. 

Ans.  to  last  xV  (one-twelfth). 

18.  Divide  2 by  3.  Ans.  f (two-thirds). 

19.  What  is  the  fifth  of  4 ? 

Solution. — The  fifth  of  1 is  i (one-fifth),  and  the  fifth 
of  4 is  -f  (four-fifths). 

20.  What  is  the  seventh  of  3 ? Ans.  f (three-sev- 
enths).— The  seventh  of  5 ? of  6 ? 

21.  How  many  halves  in  a whole  thing? 

Ans.  2 halves. 

22.  How  many  thirds  ? Ans.  3 thirds. 

23.  How  many  fourths  in  1 orange  ? 
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24.  How  many  fifths  in  1 peach  ? 

25.  How  many  sixths  in  1 lemon  ? 

26.  What  is  the  half  of  7 ? Ans.  or  (seven 
halves,  or  three  and  a half  whole  ones). 

27.  Charles  has  12  nuts,  which  he  wishes  to  divide 

equally  among  3 boys ; how  many  nuts  must  he  give 
each  boy  ? 3 in  12,  how  many  times? 

Solution . — 3 is  contained  in  12  4 times.  Ans.  4 nuts. 
Proof,  4 times  3 are  12. 

28.  A father  has  8 oranges,  which  he  wishes  to  divide 

equally  between  his  2 sons,  James  and  Henry  ; how  many 
must  he  give  each  one  of  them  ? 2 in  8 how  many  times  ? 
2 times  4 are  how  many  ? 2 in  10?  2 in  12  ? 2 in  14  ? 

2 in  16  ? 2 in  18  ? 2 in  20  ? 

29.  A father  having  an  estate  of  24000  dollars,  wishes 
to  divide  it  equally  among  his  8 children ; how  many 
dollars  must  he  give  each  child  ? 

30.  A man  having  1400  sheep  wishes  to  divide  them 
so  as  to  put  an  equal  number  into  each  field  ; how  many 
must  he  put  into  each  field,  if  he  has  but  2 fields  ? if  he 
has  7 fields  ? 

31.  James  divided  144  oranges  equally  among  12 
boys  ; how  many  did  he  give  each  boy  ? 

32.  Eliza  divided  16  plums  equally  among  4 girls ; 
how  many  plums  did  she  give  each  girl  ? 

33.  William  has  50  cents,  and  gives  5 cents  a pound 
for  raisins  ; how  many  pounds  of  raisins  can  he  buy  with 
his  money  ? 

34.  Paid  36  dollars  for  6 cords  of  wood  ; what  is  that 
per  cord  ? 

35.  Paid  144  dollars  for  12  tons  of  hay  ; what  did  I 
pay  per  ton  ? 

36.  Bought  8 pounds  of  tea  for  64  shillings  ; how 
many  shillings  per  pound  did  I give  for  it  ? 

37.  How  many  10-acre  lots  are  there  in  200  acres  ? 
in  300  ? in  400  ? 

38.  How  many  bags  will  it  require  to  contain  60  bush- 
els of  oats,  if  each  bag  contains  3 bushels  ? 

V 39.  George  translated  180  lines  in  Virgil  in  3 days; 
how  many  lines  did  he  translate  on  an  average  per  day  ? 
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40.  Charles  receives  96  dollars  for  laboring  12  months ; 
how  many  dollars  is  that  per  month  ? 

41.  A merchant  sold  3 yards  of  cloth  for  24  dollars  ; 
how  much  is  that  per  yard  ? 

42.  How  much  is  § (2  halves)  ? Ans.  1. 

43.  How  much  is  f (3  halves)  ? Ans.  1^ — because 
2 is  contained  in  3 one  and  one-half  time. 

44.  How  much  is  f ? 

Solution. — 2 in  4 2 times.  Ans.  2. — i?  Ans.  24. — 


49.  Divide  17  dollars  equally  among  4 men. 

Solution. — 4 is  contained  in  17  4 times  and  J of  a time. 

Ans.  4i  (four  dollars  and  one-fourth  of  a dollar). 

50.  Divide  16  dollars  equally  among  3 men. 

Ans.  5g-  dollars. 

51.  Divide  17  dollars  equally  among  5 men. 

Solution. — 5 in  17  3 times  and  f of  a time. 

Ans.  3 1 dollars. 

52.  Divide  25  dollars  equally  among  6 men.  Ans.  4l 
dollars. — Among  7 men.  Ans.  3y  dollars. — Among  8 
men.  Ans.  3y  dollars. 

53.  Divide  36  dollars  equally  among  7 men. 

54.  Divide  85  dollars  equally  among  12  men. 

55.  Divide  97  dollars  among  8 men,  so  that  each  man 
will  receive  an  equal  portion. 

56.  How  much  is  % of  a quart  ? 

Ans.  1|  (one  quart  and  three-fourths  of  a quart). 


57.  How  much  is  | of  a quart  ? ®-  ? ? -3J-  ? 

58.  How  much  is  |-  of  an  acre  ? f ? -y-  ? 


| ? Ans.  3. — \ ? Ans.  3^. 


45.  Divide  3 by  3. 

46.  Divide  4 by  3. 

47.  Divide  5 by  3. 


Ans.  f=*l. 
Ans.  !=l£. 


48.  What  is  the  \ of  6 ? 


Ans.  y — 3 . 


59.  Divide  18  into  7 equal  parts. 


Ans.  2f. 


* The  sign  = b read  equals. 
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ADDITION. 

27.  What  is  Addition  ? 

A.  It  is  the  putting  of  two  or  more  numbers  together 
into  one  sum  or  total;  as  2 and  1 are  3,  6 and  4 are  10. 

SIMPLE  ADDITION. 

28.  What  is  Simple  Addition  ? 

A.  It  is  the  putting  of  numbers  together  of  the  same 
name  or  denomination ; as  3 dollars  and  4 dollars  are  7 
dollars,  4 pounds  and  2 pounds  are  6 pounds. 

EULE. 

29.  How  do  you  place  the  numbers  to  be  added  ? 

A.  Under  each  other,  so  that  units  may  stand  under 
units,  tens  under  tens,  &c. 

30.  How  then  do  you  proceed  ? 

A.  Draw  a line  under  them,  and  add  the  figures  of  the 
first  or  right-hand  column  together,  and  if  they  do  not 
come  to  more  than  9,  set  down  their  amount  directly 
under  the  column  added,  and  proceed  to  the  next  column. 

31.  But  what  do  you  do  if  the  figures  of  a column  amount  to 
more  than  9 ? 

A.  Carry  1,  for  every  10,  to  the  next  column,  and  set 
down  the  remainder ; or  set  down  the  right-hand  figure 
under  the  column  added,  and  carry  the  left-hand  figure  to 
the  next  column. 

32.  What  is  meant  by  carrying  ? 

A.  Adding  to  the  next  column. 

33.  When  you  have  any  number  between  9 and  20,  how  many 
have  you  to  carry  ? 

A.  1 ; as  10,  11,  12,  13,  14,  15,  16,  17,  18,  19. 

34.  When  you  have  any  number  over  19,  and  under  30,  how 
many  have  you  to  carry  ? 

A.  2 ; because  there  would  be  2 tens,  or  2 would  be 
the  left-hand  figure. 
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35.  What  do  you  set  down  when  you  add  the  last  column  ? 

A.  The  whole  amount. 

PROOF. 

36.  How  do  you  prove  the  work? 

A.  Reckon  the  figures  downwards,  in  the  same  man- 
ner as  they  were  reckoned  upwards ; and  if  it  be  right 
the  last  amount  will  be  equal  to  the  first. 


EXAMPLES. 


(1.) 

(20 

(3.) 

(4.) 

(5.) 

(6.) 

'<*•) 

2 

2 

4 

4 

7 

4 

8 

1 

2 

3 

7 

8 

12 

14 

3 

7 

15 

~22 

(8.) 

24  4 (units)  and  4 (units)  are  8 (units). 

24  2 (tens)  and  2 (tens)~are  4 (tens). 

Ans.  48  4 tens  and  8 units  equal  48  units. 

Remark. — For  the  sake  of  brevity,  we  shall  hereafter,  as  a 
general  thing,  omit  to  distinguish  between  units,  tens,  and  so 
forth,  in  our  operations,  and  leave  this  for  the  pupil  to  do ; but  at 
the  same  time  we  wish  him  to  observe  that  figures  increase  in 
tenfold  ratio  from  right  to  left. 


(9.)  (10.) 

34  36  1 

6 and  6 

are  12. 

The  right-hand 

34  36 

figure  (2)  is 

to  be  set  down,  under  the 

72 

first  column,  and  the  left-hand  figure 

_ 1 

(1)  is  to  be  carried  to  the  next  column  : 

1 and  3 make  4 ; 

then  4 and  3 make  7. 

(11.) 

(12.) 

(13.) 

(14.) 

48 

97 

1216 

3676 

38 

63 

3647 

1284 

160 

4960 

Remark. — When  the  answer  is  not  given  the  pupil  is  required 
to  prove  the  operation. 
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(15.) 

(16.) 

(17.) 

(18.) 

3687 

8463 

4863 

76243784 

2364 

7432 

7432 

23462876 

8634 

2618 

4960 

48637821 

7681 

3786 

8167 

78427649 

22866 

25422 

22366 

Proof. 

25422 

19.  What  will  4 pounds  of  sugar  come  to,  at  10  cents 

a pound  ? Ans.  40  cents. 

20.  Wliat  will  3 pounds  of  tobacco  come  to,  at  18  cents 

a pound  ? Ans.  54  cents. 

21.  What  will  2 pounds  of  codfish  come  to,  at  7 cents 

a pound  ? Ans.  14  cents. 

22  What  will  8 pounds  of  tea  come  to,  at  50  cents  a 
pound  ? Ans.  400  cents,  or  4 dollars. 

23.  What  will  6 yards  of  cloth  come  to,  at  500  cents, 
or  5 dollars,  a yard?  Ans.  3000  cents,  or  30  dollars. 

24.  What  will  1 pound  of  sugar,  at  10  cents  a pound, 
and  2 pounds  of  tobacco,  at  18  cents  a pound,  come  to? 

Ans.  46  cents. 

25.  John  is  6 years  old,  James  7,  and  his  father  30 ; 
what  is  the  sum  of  all  their  ages  ? Ans.  43  years. 

26.  You  may  now  add  together  the  following  numbers : 
1,  21,  321,  4321,  54321,  654321,  '7654321,  87654321, 
987654321. 

Remark. — When  you  write  numbers^  begin  at  the  right  hand, 
and  observe  to  keep  the  right-hand  column  even ; thus, 

1 One. 

21  Twenty-one. 

321* 

4, 32  If 
54,321 j 

654,321 

7,654,321 

87,654,321 

987,654,321 
Ans.  1,083,676,269 


* See  Q.  9. 


f See  Q.  10. 


\ See  Q.  11. 
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27.  Write  down  the  following  numbers  in  order,  and 
add  them:  seventy-six,  eight  hundred  and  sixteen,  one 
thousand  eight  hundred  and  fourteen,  three  thousand 
million  and  four.  Ans.  3000002710. 

37.  What  is  the  sign  of  addition,  and  what  does  it  indicate  ? 

A.  + (Plus),  and  it  indicates  that  the  numbers  between 

which  it  is  placed  are  to  be  added  together;  thus,  2 + 3 
expresses  the  sum  of  2 and  3,  or  that  2 and  3 are  to  be 
added  together. 

38.  What  is  the  sign  of  equality  ? 

A.  = (Two  equal  and  parallel  lines,  placed  horizon- 
tally) ; thus,  2 + 3 = 5,  means  that  the  sum  of  2 and  3 is 
equal  to  5. 

EXAMPLES. 

1.  8 + *3=fll,  Ans.  2.  3+9= 

3.  18  + 6 + 7 = 31,  Ans. 

4.  3637  + 7643+8647  + 3841  = 23768,  Ans. 

5.  86  + 7321867321863  = 7321867321949,  Ans. 

6.  376  + 54638  + 234.7864  + 783  = 

7.  976348  + 1783478  + 21  = 2739847,  Ans. 

8.  86472+38462  + 4638  = 

9.  44632  + 81  + 36+48+3781073843  = 3781118640, 
Ans. 

10.  6473863456  + 78632864  + 3786458  = 

11.  73+213+1000  + 24003  + 63+48  + 6843=32243. 

12.  84327  + 46387  + 24386  + 7842 


SUBTRACTION. 

39.  What  is  Subtraction  ? 

A.  It  is  the  taking  of  a less  number  from  a greater, 
whereby  to  show  the  difference  or  excess. 


* See  Q.  37. 


f See  Q.  38. 
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40.  What  are  the  numbers  called  ? 

A.  The  greater,  the  Minuend,  and  the  less,  the  Sub- 
trahend. 

41.  What  is  the  thud  number,  or  the  number  resulting  from 
the  operation,  called  ? 

A.  The  Difference  or  Remainder. 


SIMPLE  SUBTRACTION. 

42.  What  is  Simple  Subtraction  ? 

A.  When  the  Minuend  and  Subtrahend  are  of  the  same 
denomination. 

RULE. 

43.  How  do  you  write  numbers  to  subtract  one  from  another  ? 

A.  The  less  under  the  greater,  or  the  subtrahend  un- 
der the  minuend,  and  units  under  units,  tens  under  tens, 
and  so  on. 

44.  How  then  do  you  proceed  i 

A.  Begin  at  the  right,  or  the  place  of  units,  and  take 
each  figure  in  the  subtrahend  from  its  corresponding  fig- 
ure in  the  minuend,  Or  the  figure  above ; and  write  the 
difference  under  those  figures,  in  the  same  order  or  place. 

45.  If  a figure  in  the  subtrahend  be  greater  than  its  corre- 
sponding figure,  or  the  figure  above  in  the  minuend,  what  do 
you  do  ? 

A.  Add  10  to  the  figure  above  in  the  minuend,  and 
then  take  the  figure  in  the  subtrahend  from  the  sum,  or 
the  figure  in  the  minuend  so  increased  ; and  set  down  the 
remainder  as  before,  and  carry  1 to  the  next  left-hand 
figure  of  the  subtrahend. 

PROOF. 

46.  How  do  you  prove  the  work  ? 

A.  Add  the  difference  or  remainder  to  the  subtrahend, 
and  if  the  work  is  right,  the  sum  will  be  equal  to  the 
minuend. 
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EXAMPLES. 


(1-)  (2.) 

From  3 Minuend.  4 

Take  2 Subtrahend.  2 

Leaves  1 Difference.  2 


(3.) 

14 

8 

~ 6 


(4.)  (5.) 

18  19 

_8  6 

To  ~ 


(6.) 

(*•) 

(8.) 

734 

864 

3478 

612* 

743 

2569f 

122 

909 

Take  9 from  8 we  can- 
not; therefore  we  add  10 
to  the  figure  8 above, which 
makes  18.  We  then  say 
9 from  18  leaves  9 ; then 


1 to  carry  to  the  next  figure  in  the  subtrahend  (6)  makes 
7,  and  7 from  7 leaves  0,  and  5 from  14  leaves  9,  and  3 


from  3 leaves  0. 


47.  Remark. — A 0 (cipher  or  nought)  when  at  the  left  does 
not  count  any  thing,  neither  does  it  supply  any  vacant  place,  and 
therefore  is  not  set  down,  as  in  the  last  example. 


(9.) 

(10.) 

(11.) 

From  846321 

647321 

684732 

Take  736843 

543896 

397481 

Diff.  109478 

287251 

(12.) 

(13.) 

(14.) 

From  863712 

762348 

6378642 

Take  416 

234769 

1374683 

Diff.  863296 

5003959 

Proof  863712! 

6378642 

15.  A man  borrows  136  dollars,  and  pays  36  back; 
how  much  must  he  afterwards  pay  to  liquidate  the  debt  ? 

Ans.  100  dollars. 

16.  A man  purchased  ahorse  for  300  dollars,  and  paid 
200  dollars  down  ; how  much  had  he  to  pay  afterwards  ? 

Ans.  100  dollars. 


'\ 


* See  Q.  44. 


f See  Q.  45. 


% See  Q.  46. 
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17.  Take  300  dollars  from  400  dollars. 

Ans.  100  dollars. 

18.  A person  having’  8000  dollars  gave  away  72  dol- 
" lars  ; how  much  had  he  left  ? Ans.  7928  dollars. 

19.  The  greater  of  two  numbers  is  76,  and  the  less  42 ; 

what  is  their  difference  ? Ans.  34. 

20.  What  number  together  with  these  two,  viz.  743 

and  642,  will  make  1546  ? Ans.  161. 

48.  What  is  the  sign  of  subtraction ; and  what  does  it  indi- 
cate ? 

A.  — (Minus)  ; and  it  indicates  that  the  number  be- 
fore which  it  is  placed  is  to  be  subtracted  from  the  num- 
ber which  precedes  it.  Thus,  4 — 2 expresses  the  differ- 
ence of  4 and  2,  or  that  2 is  to  he  taken  from  4. 

EXAMPLES. 

1.  367*  — 28f  = 339  2.  8654  — 738  = 

3.  47632  — 8647  = 38985,  Ans. 

4.  7386-237  = 7149,  Ans. 

5.  3687486378732  — 47  = 3687486378685,  Ans. 

6.  446378647  — 36786  = 446341861,  Ans. 

7.  4738649587-3864=4738645723,  Ans. 


MULTIPLICATION.^ 

49.  What  is  Multiplication  ? 

A.  It  is  taking  the  Multiplicand,  or  the  number  to  be 
multiplied,  as  often  as  there  are  units,  in  the  Multiplier, 
or  the  number  by  which  you  multiply. 

Remark. — This  definition  of  multiplication  is  strictly  correct ; 
still  it  may  be  well  to  observe  that  when  your  multiplier  is  less 


* See  Q.  46.  f See  Q.  43. 

\ When  a particular  number  is  to  be  repeated  more  times  than 
one,  multiplication  is  a short  way  of  performing  the  operation  ; 
but  the  same  result  may  be  obtained  by  addition  : hence  multi- 
plication is  evidently  a contraction  of  addition. 
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than  a unit,  such  as  •$■,  i,  Ac.,  as  your  multiplier  is  but  one-half  of 
a unit,  or  one-fourth  of  a unit,  Ac.,  the  multiplicand  must  not  be 
taken  entire,  but  only  one -half,  or  one-fourth  of  it,  Ac. ; for  in- 
stance, to  multiply  by  you  take  half  the  multiplicand,  to  mul- 
tiply by  i,  you  take  one-fourth  of  the  multiplicand,  Ac. 

50.  What  then  is  the  number  to  be  multiplied  called  ? 

A.  The  Multiplicand. 

51.  What  is  the  number  by  which  you  multiply  called  ? 

A.  The  Multiplier. 

52.  What  is  the  result  of  the  operation,  or  the  number  obtained 
by  multiplying  two  or  more  numbers  together  called  ? 

A.  The  Product. 

53.  What  are  the  multiplicand  and  multiplier  frequently 
called  ? 

A.  Factors  of  the  product. 


SIMPLE  MULTIPLICATION. 

54.  What  is  Simple  Multiplication  ? 

A.  When  the  multiplicand  and  multiplier  are  respect- 
ively of  but  one  denomination. 

KULE. 

55.  How  do  you  proceed  to  multiply,  when  the  multiplier  does 
not  exceed  12  ? 

A.  Begin  at  the  right  of  the  multiplicand,  and  multi- 
ply each  of  its  figures  by  the  multiplier,  observing  to  set 
down  and  carry  as  in  addition. 

Remark. — There  are  two  or  three  different  ways  of  setting  the 
multiplier.  It  may  be  set  at  the  right,  under  the  multiplicand, 
or  it  may  be  set  at  the  right  of  it,  with  the  sign  X placed  be- 
tween it  and  the  multiplicand ; or  the  sign  / , which  is  more 

convenient,  may  be  substituted  for  the  sign  of  multiplication, 
and  the  multiplier  set  at  the  right.  The  pupil  is  at  liberty  to 
adopt  either  method,  though  he  is  advised  to  choose  the  latter 
for  sake  of  convenience,  which  he  will  discover  after  progressing 
further. 
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EXAMPLES. 

1.  Multiply  384  by  2. 

Multiplicand  384  / 2 Multiplier. 

Product  768 

2 times  4 are  8.  The  8 is  set  down  below  under  the  4. 
Then  we  say  2 times  8 are  16  ; we  set  down  the  6 and 
carry  the  left-hand  figure  (1)  to  the  product  of  the  mul- 
tiplier into  the  next  figure.  We  say  2 times  3 are  6,  and 
1 to  carry  makes  1,  which  we  set  down. 


2.  Multiply  463  by  3. 

463*/3f 

3.  Multiply  786  by  4.  786  /_£ 

Product,  3144 

786 

or  4 

3144 

4.  Multiply  864  by  5.  864/5 

5.  384 /_6 
2304 

6.  3842 7.  8432  [±  = 
8.  7642 /_£_  = 9.  4768X10= 

10.  7864X11=  IP  34786X12 

67456  Prod. 
=47680  Prod. 
=417432  Prod. 

56.  How  do  you  proceed  to  multiply  when  the  multiplier  ex- 
ceeds 12  ? 

A.  Multiply  each  figure  of  the  multiplicand  by  each 
figure  of  the  multiplier  separately. 

57.  Where  do  you  place  the  first  figure  of  each  respective 
product  ? 

A.  In  the  same  place  under  the  multiplicand  as  the 
figure  by  which  you  multiply  occupies  in  the  multiplier. 

58.  How  do  you  ascertain  the  total  product  ? 

A.  Add  together  the  several  partial  products  as  they 
stand. 


* See  Q.  50. 


4 


f See  Q.  51. 
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OPERATION. 

647 / 264* 


1294f 
3882 
2588 
17.0  808| 


EXAMPLES. 

1.  Multiply  647  by  264. 

In  this  example  we  commence  to 
multiply  with  the  figure  2,  occupying 
the  place  of  hundreds  in  the  multi- 
plier, and  set  the  first  figure  of  its 
product  under  the  figure  6,  occupying 
the  place  of  hundreds  in  the  multipli- 
cand. We  say  2 times  7 are  .14  ; the 
right-hand  figure  4 we  set  down,  and 
carry  the  left-hand  figure  1 . Then  we  say  2 times  4 are 
8,  and  1 to  carry  makes  9,  which  we  set  down  ; then  2 
times  6 are  12.  Then  we  multiply  by  the  figure  6,  oc- 
cupying the  place  of  tens,  in  a like  manner,  and  set  the 
first  figure  of  .its  product  under  the  figure  4 in  the  mul- 
tiplicand, occupying  the  place  of  tens.  We  then  proceed 
with  the  figure  4 in  the  place  of  units,  and  place  the 
first  figure  of  its  product  under  the  figure  7,  occupying 
the  place  of  units  in  the  multiplicand.  We  then  add 
these  several  partial  products  together  as  they  stand, 
which  gives  the  total  product. 

Remark. — It  will  be  found  more  convenient  sometimes  to  com- 
mence to  multiply  with  a figure  of  the  multiplier  standing  in  the 
place  of  units  or  tens,  or  some  other  place.  It  is  immaterial  with 
which  of  them  you  begin  to  multiply,  the  result  in  either  case 
will  be  the  same. 

The  last  example  performed  different  ways. 

647  / 264  647  / 264  647  Common 


3882 

1294 

2588 

170808 


2588 

3882 

1294 

170808 


264  method  of 


2588 

3882 

1294 


170808 


multiplier, 
though  we 
do  not  con- 
sider it  the 
best. 


2.  Multiply  789  by  53.  Product  41817. 


See  Q.  56. 


f See  Q.  57. 


^ See  Q.  58. 
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3.  Multiply  463  by  28. 

4.  Multiply  365  by  79.  Product  28835. 

5.  Multiply  947  by  378. 

6.  Multiply  7634  by  475.  “ 3626150. 

7.  Multiply  923  by  894. 

8.  Multiply  40674  by  347.  “ 14113878. 

9.  Multiply  7863  by  684. 

10.  Multiply  473  by  85.  “ 40205. 

11.  Multiply  46387  by  2386.  “ 110679382. 

12.  Multiply  64784  by  3876. 


DIVISION. 

59.  What  is  Division  ? 

A.  It  is  a method  of  ascertaining  how  many  times  one 
number  is  contained  in  another,  and  also  what  remains. 

60.  What  is  the  number  to  be  divided  called  ? 

A.  The  Dividend. 

61.  What  is  the  number  called  by  which  you  divide  ? 

A.  The  Divisor. 

62.  What  is  the  number  resulting  from  the  division  of  one 
number’  by  another  called  ? 

A.  The  Quotient. 

63.  What  is  the  number  remaining  after  the  operation  is  per- 
formed (if  any)  less  than,  and  what  is  it  called  ? 

-A.  It  is  less  than  the  divisor,  and  is  called  the  Re- 
mainder. 

Remark. — Division  is  a short  method  of  performing  many  sub- 
tractions. 

SIMPLE  DIVISION. 

64.  When  is  division  termed  Simple  ? 

A.  When  the  dividend  is  a simple  number,  or  consists 
of  but  one  denomination. 
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EULE. 

65.  "When  the  divisor  does  not  exceed  12,  haw  do  you  proceed 
to  divide,  after  setting  the  divisor  at  the  left  of  the  dividend  ? 

A.  Find  how  often  the  divisor  is  contained  in  a suffi- 
cient number  of  the  left-hand  figures  of  the  dividend  to 
contain  it  once  or  more,  under  which  write  the  result,  for 
the  first  or  left-hand  figure  of  the  quotient. 

66.  When  there  is  a remainder,  what  do  you  do  before  dividing 
the  next  figure  of  the  dividend  ? 

A.  Prefix  this  remainder  to  it. 

Remark. — Continue  the  operation  in  this  manner  till  all  the 
figures  of  the  multiplicand  are  divided. 

PROOF. 


67.  How  do  you  prove  the  operation,  and  what  must  the  result 
equal  ? 

A.  Multiply  the  quotient  by  the  divisor,  and  add  the 
remainder  (if  any)  to  the  product,  and  this  result  will 
equal  the  dividend. 


EXAMPLES. 

1.  Divide  V 6 8 by  2. 

operation.  I After  writing  the  divisor  (2)  at  the 
*2)768f  I left  band  of  the  dividend  (768),  we  say 
*384  I ^ in  7,  3 times  and  1 over.  This  1 pre- 
I fixed  to  6 makes  16  ; then  we  say  2 in 
16,  8 times,  and  2 in  the  next  figure  (8)  of  the  dividend 
4 times. 


2.  Divide  346786  by  2. 

3.  Divide  24678384  by  3. 

4.  Divide  46387648  by  4. 

5.  Divide  3684763  by  5. 

6.  Divide  648374  by  6. 

7.  Divide  786438  by  9. 

Remark. — The  process  of  dividing  when  the  divisor  does  not 
exceed  12  is  called  Short  Division. 


Quotient  173393. 

“ 8226128. 

“ 11596912. 

“ 736952+3  It. 


* See  Q.  65. 


f See  Q.  66. 
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8.  Divide  64*137  by  8. 


OPERATION. 

8)64737 
. 8092  + 1 

8* 

Proof  64737 


The  remainder  (1)  is  added 
to  the  product  of  the  divisor 
and  quotient. 


9.  Divide  764837  by  9,  and  prove  the  operation. 

10.  Divide  678497  by  10,  “ “ 

11.  Divide  463784  by  11,  “ “ 

12.  Divide  678497  by  12, 

68.  Remark. — The  sign  + indicates  division,  and  placed  be- 
tween two  numbers  shows  that  the  former  is  to  be  divided  by 
the  latter.  Thus, 

13.  8+f4  = 2,  and  64-3  = 2,  and  124-4  = 3. 

14.  486 -f- f 2 =243  quotient. 

15.  67846  4-7=  16.  826  4-3  = 

17.  846344-8  = 10579  + 2. 

18.  234  = 6 = 39  quotient.  19.  74634  = 9= 

69.  Another  form  of  expressing  division  is  to  write  the  dividend 

4 

over  a line  and  the  divisor  under  it.  Thus,  - indicates  that  4 is 
divided  by  2,  and  it  equals  2,  the  quotient  of  4 divided  by  2. 

20.  What  is  the  quotient  of  •§  ? 2 in  8,  4 times. 

Ans.  4. 

21.  -126-*-J =' what  number  ? Ans.  8. 

22.  +^-=what  ? — 23.  -3^- =4  Arcs. — |= how  many? 

24.  -%6-=12,  25.  -L+=8|  Ans. 

26.  -2g§-=3-g-  Ans.  27,  -3g7-=what  ? 

28.  -\7-=8f.  29.  -«/-= 

RULE. 

70.  How  do  you  proceed  to  divide  when  the  divisor  exceeds  12  ? 
A.  As  in  Short  Division,  with  the  exception  of  writing 

out  the  entire  computation. 

Remark. — This  method  is  called  Long  Division. 


* See  Q.  67. 


f See  Ho.  68,  Rem! 
4* 


X See  Ho.  69. 
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71.  After  writing  the  divisor  at  the  left  of  the  dividend,  as  in 
short  division,  what  three  successive  steps  do  you  take  ? 

A.  Count  off  a sufficient  number  of  figures  on  the  left 
of  the  dividend  to  contain  the  divisor  one  or  more  times. 
Ascertain  by  trial  how  many  times  the  divisor  is  contained 
in  these  figures,  and  set  the  number  at  the  right  of  the 
dividend  as  the  first  figure  of  the  quotient. 

72.  What  then  do  you  multiply  the  divisor  by,  and  where  do 
you  set  the  product  ? 

A.  By  this  quotient  figure,  and  set  the  product  under 
the  figures  on  the  left  of  the  dividend,  which  contain  the 
divisor  the  number  of  times  expressed  by  the  quotient 
figure. 

73.  From  what  do  you  subtract  this  product,  and  what  do  you 
call  the  difference  ? 

A.  From  the  figures  above,  and  call  the  difference  the 
first  remainder. 

7 4.  What  do  you  bring  down  to  this  remainder,  and  how  then 
do  you  divide  ? 

A.  The  next  figure  of  the  dividend,  and  divide  as 
before. 

Remark  1. — Proceed  in  this  manner  till  all  the  figures  of  the 
dividend  are  brought  down  and  divided. 

R.  2. — The  method  of  proof  is  the  same  as  in  short  division. 

R.  8. — The  product  of  the  divisor,  by  a quotient  figure,  must 
always  be  equal  to,  or  less,  than  the  part  of  the  dividend  from 
which  it  is  to  be  subtracted,  and  the  remainder  less  than  the  di- 
visor. 

R.  4. — When,  after  bringing  down  the  next  figure  in  the  divi- 
dend to  any  remainder,  the  divisor  is  not  contained  in  the  number, 
write  a cipher  for  the  next  figure  of  the  quotient,  and  bring  down 
another  figure  of  the  dividend. 

EXAMPLES. 

1.  Divide  10  by  2. 

OPERATION. 

2)10(5  quotient.  (2  jn  10,  5 times.) 

10 

0 remainder. 
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2.  Divide  167  by  3. 


f3)16*7§(5*5 

ml 

Jl7§ 

15 

2 rem. 


3 is  contained  in  the  two  figures 
(16)  on  the  left  of  the  dividend  5 
times ; 5 times  3 are  15.  This 
product  (15)  subtracted  from  the 
figures  (16)  above  leaves  1.  To 
this  remainder  we  bring  down  the 
next  figure  of  the  dividend,  which  is  7,  and  then  we  as- 
certain how  many  times  the  divisor  (3)  is  contained  in  17, 
which  is  5 times  ; we  set  this  number  (5)  in  the  quotient, 
at  the  right  of  the  other  quotient  figure  ; then  we  multi- 
ply the  divisor  by  it,  and  subtract  its  product  (15)  from 
the  figures  (17)  above,  which  leaves  a remainder  (2). 
The  remainder  (2)  may  now  be  set  at  the  right  of  the 
quotient  (55),  and  the  divisor  (3)  placed  under  it,  with  a 
line  between  (thus,  5 5§  quotient),  which  will  express  the 
entire  quotient  of  167  divided  by  3. 

3.  Divide  8764  by  6. 

f6)8*7§6§4§(1460|-  quotient. 

J27§ 

24 


4.  Divide  7867 

5.  Divide  4638 
Divide  7843 
Divide  4632 
Divide  7384 
Divide  4638 

Divide  146 


662f 


13)146^(11 

13 

~16 

13 

3 


36 
04§ 

by  6 (by  long  division).  Quot.  13111. 
by  7. 

by  8,  and  prove  the  operation, 
by  9,  “ “ “ 514|. 

by  11,  “ “ 

by  12,  “ “ “ 386tV 

by  13. 

3 

The  divisor  (13)  is  contained 
in  the  figures  (14)  on  the  left 
of  the  dividend  1 time,  and  1 
remainder.  To  this  remainder 
the  next  figure  (6)  of  the  divi- 


* See  Q.  71.  f See  Q.  7'2.  * See  Q.  73.  § See  Q.  74. 
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dend  is  brought  down, 
and  13  from  16  leaves  3. 

11.  Divide  1467  by  13. 

12.  Divide  1828  by  14. 

13.  Divide  1636  by  15. 

14.  Divide  1344  by  16. 

15.  Divide  463  by  18. 

16.  Divide  763  by  19. 

17.  Divide  874  by  17. 

18.  Divide  256  by  21. 
21)256*(1224T 

21 

46 

42 

4 

19.  Divide  367  by  23. 

20.  Divide  468  by  24. 

21.  Divide  674  by  36. 

22.  Divide  847  by  42. 

42f)847*(20*:i72 

84f 

~07 


Then  we  say  13  in  16,  1 time, 

Quotient  112^. 

The  quotients  of  these  ex- 
amples are  not  given  : their 
proof  is  required,  after  the 
manner  of  proving  operations 
in  short  division  ; after  which 
they  are  to  be  shown  to  the 
teacher  for  inspection. 


The  divisor  (21)  is  contained 
in  25,  1 time  and  4 remainder, 
and  in  46,  2 times  and  4 re- 
mainder. 

Quotient  15ff. 

Quo  tie  ni  18§^. 

The  divisor  (42)  is  conta*n- 
ed  in  84,  2 times,  and  in  7,  a 
times,  and  7 remainder. 


23.  Divide  817  by  9. 

24.  Divide  864  by  43. 

25.  Divide  1642  by  16. 

26.  Divide  4678  by  422. 
422f)4678*(ll*7326!r 

422f 

458 

422 

~36 

27.  Divide  6784  by  527. 

28.  Divide  6784  by  627. 

29.  Divide  7862  bv  324. 


Quotient  907-. 
Quotient  102-£-|. 


The  divisor  (422)  is  con 
tained  in  467,  1 time  and 
45  remainder,  and  in  458, 
1 time  and  36  remainder. 


Quotient  10|^-|-. 


* See  Q.  71. 


f See  Q.  72. 
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30.  Divide  786473  by  7673. 

7673)786473*(I02*fff£ 

7673 

19173* 

15346 

3827 

31.  Divide  786423  by  7672. 

32.  Divide  486378  by  6472.  Quotient  75//TV 

33.  Divide  864275  by  3846. 

34.  Divide  274638  by  47. 

35.  Divide  678012  by  8634. 

36.  Divide  463876  by  786. 

37.  Divide  103026  by  103. 

103)10302*6*(10*0*0*3^6g- 

103 

002*6* 

38.  Divide  1020047  by  102. 

39.  Divide  2136478  by  6214. 

40.  Divide  3784673  by  2463. 


NOTES  IN  MULTIPLICATION  AND  DIVISION. 

NOTE  I. 

75.  "When  the  multiplier  is  1,  -with  a cipher  or  ciphers  annexed, 
how  do  you  multiply  ? 

A.  By  simply  annexing  the  number  of  ciphers  to  the 
multiplicand. 

EXAMPLES. 

1.  Multiply  348  by  10.  By  annexing  the  cipher  we 
have  for  the  product  3480. 

2.  Multiply  348  by  lOO.f  Product  34800. 

3.  Multiply  684  by  lOOO.f  “ 684000. 

4.  Multiply  7 by  10000.  “ 70000. 


* See  R.  4,  p.  42. 


f See  Q.  75. 
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NOTE  II. 

76.  When  the  divisor  is  1,  with  a cipher  or  ciphers  annexed, 
how  do  you  divide  ? 

A.  By  cutting  off  as  many  figures  from  the  right  of  the 
dividend  as  there  are  ciphers  in  the  divisor. 

Remark. — The  figures  at  the  left  will  be  the  quotient,  and 
those  at  the  right  the  remainder. 

EXAMPLES. 

1.  Divide  3480  by  10.  By  cutting  off  the  cipher  from 
the  right  of  the  dividend  we  have  348  for  the  quotient. 

2.  Divide  684000  by  1000.  Quotient  684. 

3.  Divide  *78643  by  1000. 

l|000^)V8|643*='78f1%4o3ot  quotient. 

4.  Divide  64734  by  10000. 

5.  Divide  86473  by  100.  Quotient  864t7q3q. 

6.  Divide  486723  by  100000. 

7.  Divide  678274  by  10.  “ 67827T%. 


NOTE  in. 

77.  When  there  are  ciphers  either  at  the  right  of  the  multi- 
plier or  multiplicand,  or  at  the  right  both  of  the  multiplier  and 
the  multiplicand,  how  do  you  multiply  ? 

A.  By  annexing  them  to  the  product  of  the  figures  at 
the  left  of  them. 

EXAMPLES. 

1.  Multiply  4678  by  3400. 

4678  / 3400^; 

14034 
18712 

Product  15905200J 

Product  15905200 


or  4678 

3400 

1871200 

14034 


* See  Q.  76.  f See  Remark,  p.  46.  \ See  Q.  77. 
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2. 

3. 

4. 


Multiply  '7864  by  674000. 
Multiply  9843  by  27000. 
Multiply  64300  by  6700. 

64300*/  6700* 


Product  265761000. 


3858 

4501 


430810000* 


5.  Multiply  78400  by  6400. 

6.  Multiply  46000  by  7300.  Product  335800000. 

Remark. — When  the  multiplier  contains  a cipher  or  ciphers  not 
occupying  places  at  the  right,  omit  them  in  the  operation. 

7.  Multiply  23467  by  20008. 

23467  / 20008 1 
46934 
187736 
469527736~ 


8.  Multiply  7864  by  304. 

9.  Multiply  8423  by  607. 


NOTE  IV. 

78.  When  there  are  ciphers  at  the  right  of  the  divisor,  ho^r  do 
you  proceed  to  divide  ? 

A.  Cut  them  off,  and  also  the  same  number  of  figures 
from  the  right  of  the  dividend  ; then  divide  the  figures 
remaining  at  the  left  in  the  dividend  by  those  remaining 
at  the  left  in  the  divisor,  and  to  the  final  remainder  annex 
the  figures  cut  off  from  the  right  of  the  dividend. 

EXAMPLES. 

1.  Divide  364783  by  300. 

3 1 700)  3 6 4 7 1 8 3 J 
1215  2 8 3 

2.  Divide  364783  by  20.  Quotient  18239^. 


See  Q.  77;  f See  Rem.,  page  47.  | See  Q.  78. 
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3.  Divide  76487  by  400. 

4.  Divide  6473  by  500. 

5.  Divide  463873  by  3800. 

38|00*)4638|73*(122sVo3o 

38 

83 

76 

78 

76 

’ 273 

6.  Divide  63847  by  730.  Quotient  87ff-£. 

7.  Divide  46278  by  7800. 

8.  Divide  63847  by  1630.  “ 39T2¥y¥. 

79.  When  two  or  more  numbers  multiplied  together  will  form 
a number,  what  is  it  called  ? 

A.  A composite  number. 

Remark. — Numbers  are  divided  into  two  classes,  prime  and 
composite.  When  a number  cannot  be  formed  by  the  multiplica- 
tion of  two  or  more  numbers  together,  it  is  called  a prime  num 
ber;  as  1,  2,  3,  5,  7,  11,  13,  17, 19,  23,  &c. 

NOTE  V. 

80.  How  do  you  proceed  to  multiply  by  a composite  number  ? 

A.  Multiply  the  multiplicand  by  one  of  its  factors,  and 

this  product  by  the  other. 

Remark. — When  the  composite  number  is  resolved  into  three 
or  more  factors,  multiply  the  product  of  each  factor  successively 
by  a remaining  factor  till  they  are  all  taken  up,  and  the  last 
product  will  be  the  answer  or  total  product. 

EXAMPLES. 

1.  Multiply  684  by  24.  (4f  x6|=24) 

684f  [ 6f  We  first  multiply  the  multi- 

plicand  (684)  by  the  factor  6, 

and  this  product  (4104)  by  4, 
Product  16416  the  other  factor  of  24. 


4104 


* See  Q.  78. 


f See  Q.  80. 


% Ibid. 
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2.  Multiply  7437  by  36. 

3.  Multiply  8473  by  27. 

4.  Multiply  368  by  42. 

5.  Multiply  784  by  28. 

6.  Multiply  136  by  96. 

7.  Multiply  68  by  49. 

8.  Multiply  284  by  56. 

9.  Multiply  163  by  72. 

10.  Multiply  238  by  25. 

11.  Multiply  39  by  45. 

12.  Multiply  386  by  63. 


(6X6  = 36) 

(3X9) 

Product  21952. 
Product  3332. 
Product  11736, 
Product  1755. 


NOTE  VI. 

81.  How  do  you  proceed  to  divide  by  a composite  number  ? 

A.  Divide  the  dividend  by  one  of  its  factors,  and  this 

quotient  by  the  other. 

82.  Which  will  be  the  required  quotient ; and  how  do  you  ob- 
tain the  total  remainder  ? 

A.  The  last  quotient  will  be  the  one  required  ; and  to 
obtain  the  total  remainder,  multiply  the  last  remainder 
by  the  first  divisor,  and  add  the  first  remainder  to  the 
product. 

EXAMPLES. 


1.  Divide  6478  by  2?  (4x7=28) 

*7)6478 
f4)925  + 3 

j231-f-lx7=7-J-3  = 10  Rem.| 
Quotient  231^f-. 


2.  Divide  63784  by  48. 

3.  Divide  63784  by  72. 

4.  Divide  68734  by  16. 

5.  Divide  4866  by  33. 


The  last  re- 
mainder (1)  is 
multiplied  by  the 
first  divisor  (7), 
and  the  first  re- 
mainder (3)  add- 
ed to  the  product. 
Quotient  1328ff. 

“ 885-f-f. 

147|-|. 


* See  Q.  81. 


f Ibid. 
5 


% See  Q.  82. 
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f.  Divide  6784  by  25. 

7.  Divide  4866  by  64.  Quotient  76^. 

NOTE  VII. 

83.  How  do  you  proceed  to  divide  when  the  divisor  does  not 
exceed  121,  and  the  right-hand  figure  is  1 ? 

A.  Cut  off  the  right-hand  figure  of  the  divisor  and 
also  of  the  dividend ; then  divide  as  in  short  division,  and 
subtract  the  last  quotient  figure  each  time  from  the  num- 
ber to  be  divided,  till  you  arrive  at  the  last  quotient  fig- 
ure, which  subtract  from  the  entire  remainder  for  the  true 
remainder. 

Remark. — When  the  last  quotient  figure  cannot  be  subtracted 
from  the  next  number  to  be  divided,  or  when  the  last  quotient 
figure  cannot  be  subtracted  from  the  entire  remainder,  it  must 
be  diminished  by  1. 

EXAMPLES. 


1.  Divide  24678  by  21. 
2|1*)2467|8* 


1175+3  remainder 


We  say  2 in  2 1 
time.  We  then  sub- 
tract this  quotient  fig- 
ure (1)  from  the  next 
then  we  say  2 in  3,  1 time  and  1 


Quotient  117523T, 

number,  which  is  4 
over,  making  the  next  number  16  ; 1 from  16  leaves  15  : 
2 in  15,  7 times  and  1 over : 7 from  17  leaves  10  ; 2 in 
10,  5 times,  and  this  last  quotient  figure  subtracted  from 
8 leaves  3 remainder. 


2.  Divide  45676  by  31. 

3.  Divide  78345  by  41. 

4.  Divide  14678  by  51. 

5.  Divide  31642  by  61. 

6.  Divide  21284  by  71. 


Quotient  1473ff. 

“ 191  Off-. 

“ 287ff. 

Quotient  518+44  Rem. 


7|1)2128|4  I If  we  should  say  7 in  21,  3 
+299— 5 1 times>  we  could  not  subtract  the 

7T  quotient  from  the  next  number  to 
be  divided,  because  the  quotient  figure  to  be  subtracted 


f See  Q.  83  and  Remark. 
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would  be  3 and  the  next  number  would  be  but  2 ; there- 
fore, we  diminish  this  quotient  figure  by  1,  making  it  2, 
and  then  proceed  as  before. 

7.  Divide  64746  by  81.  Quotient  799§]-. 

8.  Divide  45784  by  41. 

9.  Divide  45784  by  91.  Quotient  503^]-. 

10.  Divide  67382  by  101. 

11.  Divide  78642  by  111. 

12.  Divide  64384  by  121. 

13.  A man  divided  504  peaches  equally  among  21 
boys  ; how  many  did  he  give  to  each  ? Ans.  24. 

14.  A person  took  some  apples  to  market  and  sold 
them  for  41  cents  a bushel.  The  apples  came  to  1025 
cents  ; how  many  bushels  were  there  ? Ans.  25. 

15.  Sold  a sufficient  number  of  pounds  of  butter  to 

come  to  868  cents,  at  31  cents  a pound ; how  many 
pounds  did  I sell  ? Ans.  28. 

The  following  notes  afford  excellent  discipline  of  the 
mind,  and  when  thoroughly  learned,  will  be  found  of 
service  in  shortening  operations. 

note  vni. 

84.  How  do  you  proceed  to  multiply,  when  any  figure  or  fig- 
ures of  the  multiplier  are  contained  as  a factor  in  any  other  figure 
or  figures  of  the  multiplier  ? 

A.  Multiply  the  multiplicand  by  the  divisor  factor,  and 
this  product  by  the  quotient  factor,  and  add  together  the 
partial  products. 

Remark. — The  right-hand  figure  of  the  last  partial  product 
must  occupy  the  same  place  in  relation  to  the  right-hand  figure 
of  the  first  partial  product  that  the  last  factor  does  to  the  first 
factor. 

EXAMPLES. 

1.  Multiply  4678  by  324. 

Multiply  the  multiplicand  (4678)  by  3,  and  this  prod- 
uct (14034)  by  8,  and  add  together  the  products. 

The  figure  (3)  at  the  left  of  the  multiplier  is  contained 
in  the  figures  (24)  at  the  right  of  it  8 times.  The  prod- 
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4678*/ 8*24 

14034f! 

112272 
1516672 

places  to  the  right  of  the  divisor  factor  (3),  therefore  the 
first  figure  of  the  product  of  this  product  by  8 must  stand 
two  figures  to  the  right  of  the  first  or  left-hand  figure  of  the 
product  of  the  multiplicand  by  3.  These  two  partial  prod- 
ucts added  together  as  they  stand  give  the  total  product. 

2.  Multiply  4863  by  848. 

4863/848 

j 6 8 in  48,  6 times. 

Multiply  by  8 and 

by  6. 

Product  4123824 

3.  Multiply  34762  by  763.  (7  in  63,  9 times.) 

Product  26523406. 

4.  Multiply  86474  by  864.  (8  in  64,  8 times.) 

Product  74713536. 


uct  of  the  multiplicand  by  the  di- 
visor factor  (3)  is  14034,  and  the 
product  of  this  product  by  the 
quotient  factor  (8)  is  112272.  The 
quotient  factor  (8)  stands  two 


5.  Multiply  63718  by  728. 

6.  Multiply  2463  by  436. 

7.  Multiply  1674  by  525. 

8.  Multiply  3627  by  954. 

9.  Multiply  4382  by  648. 

10.  Multiply  2041  by  642. 

11.  Multiply  1834  by  735. 

12.  Multiply  2463  by  832. 

13.  Multiply  1467  by  972. 

14.  Multiply  46387  by  279^ 

46387*/ 279* 
4l7483f 
1252449 

Product  12941973 


Product  46386704. 

“ 1073868. 

“ 878850. 

“ 3460158. 

“ 2839536. 

“ 1310322. 

“ 1347990. 

“ 2049216. 

“ 1425924. 

In  this  example 
the  right-hand  fig- 
ure (9)  is  contained 
in  the  two  left-hand 
figures  27,  3 times. 
We,  therefore,  first 


multiply  the  multiplicand  by  9,  then  this  product  by  3. 


* See  Q.  84. 


f Ibid. 
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15.  Multiply  37634  by  567. 

37634/567 

Product  21338478 


7 in  56,  8 times. 
Multiply  first  by 
7,  then  this  prod- 
uct by  8. 


16.  Multiply  4678  by  324. 


17.  Multiply  63718  by  728. 

18.  Multiply  3872  by  427. 

19.  Multiply  463  by  255. 

20.  Multiply  874  by  637. 

21.  Multiply  2283  by  246. 

22.  Multiply  847  by  243. 

23.  Multiply  467  by  248. 

24.  Multiply  2684  by  2473. 


2684*/ 2473* 
8052f  Z®t 


18788 

64416 


Product  6637532 


(4  in  32  or  3 in  24.) 
Product  1515672. 
“ 46386704. 

“ 1653344. 

“ 118065. 

“ 561618. 

“ 115816. 


The  right-hand  fig- 
ure (3)  is  contained 
in  the  two  left-hand 
figures  24,  8 times. 


25.  Multiply  7863  by  4937. 


38819631. 


26.  Multiply  8467  by 
8467/4856 
50802  8 
42335 
406416 


4856.  (Say  6 in  48  or  8 in  56.) 
or  8467/4856 

67736  11 

33868 
474152 


41115752  Product. 


41115752  Product. 


27.  Multiply  8463  by  6484.  Product  54874092. 

28.  Multiply  2863  by  2424.  Product  6939912. 


* See  Q.  84. 

5* 


f Ibid. 
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29  Multiply  3847  by  1224. 

3847*/ 1224*  (12  in  24,  2 

46164f  Zii  times0 

92328 
Product  4708728 


30.  Multiply  3846  bv  1236. 

31.  Multiply  6843  by  1248. 

32.  Multiply  2387  by  1272. 

33.  Multiply  26360  by  12144. 

26360*/ 12*144 
31632f  -/i?t 

379584 

Product  320115840 


Product  4753656. 
“ 8540064. 

“ 3036264. 

(12  in  144,  12 
times.) 


34.  Multiply  23840  by  12108. 

35.  Multiply  24630  by  12096. 

36.  Multiply  46323  by  14412. 

37.  Multiply  32463  by  96012. 


Product  288654720. 
“ 297924480. 

“ 667607076. 

“ 3116837556. 


NOTE  IX. 

85.  How  do  you  proceed  to  multiply  when  either  figure  of  the 
multiplier  is  1 ? 

A.  Omit  multiplying  by  the  1,  and  consider  the  mul- 
tiplicand its  product,  observing  to  let  the  products  of  the 
other  figures  occupy  the  same  relation  to  it  as  they  would 
if  you  actually  multiplied  by  the  1. 

Remark. — This  rule  is  based  upon  the  principle  that  1 time 
the  multiplicand  is  the  multiplicand  ; if  the  1 occupies  the  place 
of  tens  in  the  multiplier,  the  first  or  right-hand  figure  of  the  mul- 
tiplicand must  occupy  the  place  of  tens  in  its  relation  to  the  first 
figure  of  the  product  of  the  other  figure,  &c. : hence  it  is  evident 
that  when  there  is  more  than  one  figure  1 in  the  multiplier,  but 
one  of  these  figures  can  be  omitted  in  the  operation. 


* See  Q.  84  and  Remark. 


f Ibid. 
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1.  Multiply  374  by  13. 

374*/ 13*  We  multiply  by  3,  and 

1122  add  the  product  and  multi- 

Product  4862  plicand  together.  The  fig- 

ure  3 in  the  multiplier 

stands  one  figure  to  the  right  of  the  1,  therefore  the  first 
or  right-hand  figure  of  the  product  of  the  figure  3 must 
stand  one  figure  to  the  right  of  the  multiplicand,  which 
is  to  be  considered  as  the  product  of  the  figure  1. 

2.  Multiply  3864  by  14.  Product  54096. 

3.  Multiply  3786  by  15.  “ 56790. 

4.  Multiply  243  by  17. 

5.  Multiply  386478  by  16.  “ 6183648. 

6.  Multiply  683  by  18. 

7.  Multiply  784  by  19.  “ 14896. 

8.  Multiply  643  by  14. 

9.  Multiply  4637  by  21. 

4037*/2i*  jn  this  example  the  figure  2 

stands  one  figure  to  the  left  of 


9274 

97377 


the  1 ; therefore  the  first  or 
right-hand  figure  of  the  product 
of  2 is  set  one  figure  to  the  left,  under  the  multiplicand. 


10.  Multiply  478  by  61. 

11.  Multiply  387  by  31. 

12.  Multiply  684  by  41. 

13.  Multiply  783  by  71. 

14.  Multiply  1684  by  91 

15.  Multiply  873  by  81. 

16.  Multiply  684  by  51. 

17.  Multiply  387  by  101. 

18.  Multiply  684  by  111. 

19.  Multiply  384  by  121. 

20.  Multiply  784  by  165. 

784*/ l 65* 
4704 
3920 

Product  129360 


Product  29158. 
Product  28044. 


Product  153244. 


Product  34884. 
Product  75924. 


* See  Q.  85. 
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21.  Multiply 

22.  Multiply 

23.  Multiply 

24.  Multiply 

25.  Multiply 

26.  Multiply 

27.  Multiply 

28.  Multiply 

29.  Multiply 

30.  Multiply 


7863  by  146. 
6843  by  187. 

Product  1147998. 

384  by  196. 
284  by  175. 

Product  75264. 

387  by  132. 
846  by  168. 

Product  51084. 

384  by  157. 
387'  by  189. 

Product  60288. 

467  by  127. 

678  by  317. 

678*/  317* 
2034 
4746 

Product  214926 

Product  59309. 

31.  Multiply  684  by  212.  Product  145008. 

32.  Multiply  387  by  314. 

33.  Multiply  2346  by  817.  Product  1916682. 

34.  Multiply  1687  by  314. 

35.  Multiply  1234  by  718.  Product  886012. 

36.  Multiply  634  by  621. 

634*/ 621* 

1268 

3804 

Product  393714 


37.  Multiply  7846  by  241. 

38.  Multiply  6843  by  341. 

39.  Multiply  6843  by  761. 

40.  Multiply  7843  by  2419. 

41.  Multiply  6847  by  3147. 

42.  Multiply  2346  by  1384. 

43.  Multiply  6183  by  6781. 

44.  Multiply  26478  by  27314. 


Product  1890886. 
Product  5207523. 
Product  21547509. 
Product  41926923. 


Remark  2. — This  method  will  operate  in  connection  with  the 
preceding  one. 


* See  Q.  86. 
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EXAMPLES. 


1.  Multiply  8647  by  1728.  _ 
864Y*f/  I7*28f 
60529|  IH 
242116 
Product  14942016 


(We  say  7 in  28, 
4 times.) 


Product  6247528. 
Product  6341136. 
Product  7127936. 
Product  3813798. 


2.  Multiply  3847  by  1624. 

3.  Multiply  6843  by  1525. 

4.  Multiply  3876  by  1636. 

5.  Multiply  2874  by  1872. 

6.  Multiply  3824  by  1864. 

7.  Multiply  4378  by  1436. 

8.  Multiply  2874  by  1327. 

9.  Multiply  128787  by  112144^ 

128787*t/112*144f 
1545444J  im 

18545328 

Product  14442689328 

10.  Multiply  126840  by  112132. 

Product  14222822880. 

11.  Multiply  46387  by  2791. 

46387*f/2i79tl* 

417483J  [H 
1252449 

Product  129466117 


(12  in  144,  12 
times.) 


12.  Multiply  78634  by  3661.  Product  287879074. 

13.  Multiply  3678  by  7218. 

3678/^218 

29424^9 

264816 

Product  26547804 

14.  Multiply  4678  by  2416. 

15.  Multiply  3874  by  27491. 


Product  106500134. 


* See  Q.  85. 


f See  Q.  84. 


t Ibid. 
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Remark  3. — These  last  two  methods  will  operate  in  connection 
with  each  other,  when,  after  dropping  1 from  any  figure  of  the 
multiplier,  any  other  figure  or  figures  of  the  multiplier  are  con 
tained  as  a factor  in  any  other  figure  or  figures  of  the  multiplier. 
The  multiplicand  is  to  be  considered  the  product  of  the  1 drop- 
ped, and  being  suffered  to  occupy  its  proper  place,  in  relation  to 
the  products  of  the  other  figures,  is  to  be  added  with  them. 


EXAMPLES. 


1.  Multiply  3432  by  325 

l* 

3432*1/325 
10296J  /8| 

82368 


Product  1115400 

8 must  stand  directly  under 
of  the  multiplicand. 

2.  Multiply  '7634  by  437. 

3.  Multiply  8673  by  536. 

4.  Multiply  6378  by  496. 
6 in  48.) 


We  drop  1 from  5, 
and  say  3 in  24,  8 times. 
The  figure  8 stands  di- 
rectly under  the  1 drop- 
ped ; therefore  the  first 
figure  of  the  product  of 
the  first  or  right-hand  figure 

(4  in  36.) 

Product  3336058. 

(5  in  35.) 

Product  4648728. 
(Drop  1 from  9,  and  say 
1* 


6378*+/496 
38268j  [H 
306144 

Product  3163488 

5.  Multiply  76483  by  376.  Product  28757608. 


Remark  4. — When  there  are  ciphers  in  either  the  multiplier 
or  multiplicand  or  both,  in  connection  with  the  last  two  methods 
of  shortening  operations,  they  are  to  be  treated  as  formerly. 


1.  Multiply  647  by  102.  (The  cipher  is  omitted  in 
the  operation.) 

• 647/102 

1294 
65994 


* See  Q.  85. 


f See  Q.  84. 


% Ibid. 
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2.  Multiply  6783  by  1004. 

6783*/10*0f4 
27232 
Product  6810132 

3.  Multiply  8463  by  108. 

4.  Multiply  7864  by  1006.  Product  7911184. 

5.  Multiply  6347  by  7001. 

6347*/70f01* 

44429 

44435347 

6.  Multiply  7843  by  8001. 

7.  Multiply  4638  by  3001.  Product  13918638. 

8.  Multiply  6783  by  3024. 

67831/30^24 

20349§  Z£§ 

162792 
Product  20511792 

9.  Multiply  8467  by  8032. 

10.  Multiply  6438  by  2703.  Product  17401914. 

11.  Multiply  2468  by  40036. 

12.  Multiply  8672  by  3025. 

8672*1/ 30125 
26016§  8§ 

208128 
Product  26232800 

13.  Multiply  8472  by  4025. 

14.  Multiply  7863  by  6037.  Product  47468931. 

15.  Multiply  8627  by  3706. 

8627*1/3706 
51762V 6§ 

310572 

Product  31971662 


* See  Q.  85.  f See  Q.  77,  Rem.  \ See  Q.  84.  § Ibid. 
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16.  Multiply  2463  by  4306. 

17.  Multiply  63846  by  16024.  _ 

63846*1/16*0*24 
383076$  /4§ 

1532304 
Product  1023068304 


GENERAL  EXAMPLES  IN  MULTIPLICATION  AND  DIVISION. 

1.  What  will  373  pounds  of  cheese  come  to,  at  9 cents 

a pound  ? Ans.  3357  cents. 

2.  What  will  654  pounds  of  butter  come  to,  at  14  cents 

a pound  ? Ans.  9156  cents. 

3.  What  will  487  bushels  of  oats  come  to,  at  31  cents 

a bushel?  Ans.  15097  cents. 

4.  What  will  437  barrels  of  flour  come  to,  at  636  cents 
or  6 dollars  and  36  cents  a barrel  ? 

Ans.  277932  cents,  or  2779  dollars  and  32  cents. 

5.  What  will  4763  tons  of  coal  come  to,  at  254  cents 

a ton?  Ans.  1209802  cents. 

6.  What  number  is  that,  the  divisor  of  which  is  16524 

and  the  quotient  23647  ? Ans.  390743028. 

7.  What  number  is  that,  which,  if  divided  by  34687, 

the  quotient  will  be  19372  ? Ans.  671956564. 

8.  If  a man  can  count  36483  dollars  in  one  day,  how 
many  dollars  could  one  man  count  in  28471  days  ? 

Ans.  1038707493  dollars. 

9.  What  is  the  product  of  46387  multiplied  by  2386  ? 

Ans.  110679382. 

10.  A father  being  worth  2304  dollars,  and  having  6 
children,  divided  his  estate  so  that  they  shared  equally. 
How  many  dollars  did  each  child  receive  ? 

Ans.  384  dollars. 

11.  If  4380  dollars  be  divided  equally  among  12  men, 
how  many  dollars  will  each  one  receive  ? 

Ans.  365  dollars. 


* See  Q.  85.  f See  Q.  77,  Rem.  * See  Q.  84.  § Ibid. 
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12.  If  a farm  containing  436  acres  be  worth  38368 
dollars,  how  much  is  it  worth  per  acre  ? 

Ans.  88  dollars. 

13.  How  many  times  must  a carriage-wheel,  15  feet 

in  circumference,  turn  round  in  running  the  distance  of 
63360  feet  ? Ans.  4224  times. 

14.  A man  sold  35  horses  for  2975  dollars ; how  much 
did  he  receive  for  each  horse  at  that  rate  ? 

Ans.  85  dollars. 

15.  How  many  men  can  share  in  1273240  dollars,  al- 
lowing 695  dollars  for  each  man?  Ans.  1832  men. 

16.  If  the  product  of  two  numbers  be  1232,  and  the 
multiplicand  44,  what  is  the  multiplier  ? Ans.  28. 

17.  If  the  divisor  be  28  and  the  dividend  1232,  what 

is  the  quotient  ? Ans.  44. 


EXAMPLES  TO  EXERCISE  THE  PUPIL  IN  THE  PRECEDING  RULES. 

1.  A man  bought  a horse  for  175  dollars,  and  a wag- 
on for  250  dollars  ; what  did  they  both  cost  him  ? 

Ans.  425  dollars. 

2.  A man  gave  4300  dollars  for  a farm,  and  expended 
on  it  in  repairs  760  dollars  ; for  how  much  must  he  sell 
it,  to  gain  500  dollars  ? Ans.  5560  dollars. — To  gain 
1000  dollars?  Ans.  6060  dollars. — To  gain  700  dol- 
lars? Ans . 5760  dollars. 

3.  A man  bought  a horse  for  75  dollars,  and  a wagon 

for  160  dollars  ; how  much  more  did  he  give  for  the 
wagon  than  for  the  horse  ? Ans.  85  dollars. 

4.  The  sum  of  two  numbers  is  3684,  and  the  less  num- 
ber is  1632  ; what  is  the  greater  ? Ans.  2052. 

5.  A man  starts  from  Boston  Tuesday  morning,  and 
travels  by  railroad  400  miles  a day ; another  starts  from 
the  same  place  Wednesday  morning,  and  travels  150  miles 
a day  ; how  far  apart  will  they  be  Wednesday  night  ? 

Ans.  650  miles. 

6.  If  the  sum  of  two  numbers  is  36,  and  one  of  them 

18,  what  is  the  other  ? Ans.  18. 


6 
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7.  A man  bought  8 cows,  at  25  dollars  each ; how 
much  must  he  give  for  them  besides  a 20-dollar  note  ? 

Ans.  180  dollars. 

8.  What  must  I pay  for  18  pounds  of  butter,  at  13 
cents  a pound?  Ans.  234  cents. — At  15?  Ans.  270 
cents. 

9.  What  is  the  product  of  824  and  636  ? 

Ans.  524064. 

10.  How  many  square  feet  in  a board  18  feet  long  and 

2 feet  wide  ? Ans.  36  square  feet. 

11.  How  many  square  feet  in  a board  12  feet  long  and 

3 feet  wide  ? Ans.  36  square  feet. 

12.  How  many  square  miles  in  10  miles  square  ? 

Ans.  100  square  miles. 

13.  How  many  square  miles  in  6 miles  square  ? 

Ans.  36  square  miles. 

14.  How  many  square  rods  in  a field  60  rods  long  and 

36  rods  wide  ? Ans.  2160  square  rods. 

15.  How  many  tons  of  hay  can  you  buy  for  864  dol- 
lars, at  8 dollars  a ton?  Ans.  108  tons. 

16.  A father  divided  24000  dollars  equally  among  his 
four  sons ; how  much  did  each  receive  ? 

Ans.  6000  dollars. 

17.  If  a man  receive  288  dollars  a year  for  his  wages, 

what  is  that  a month,  allowing  but  12  months  to  the  year, 
or  reckoning  calendar  months  ? Ans.  24  dollars. 

18.  If  a farm  of  120  acres  is  rented  for  480  dollars, 

how  much  is  that  per  acre  ? Ans.  4 dollars. 

19.  A man  sold  900  sheep  for  2700  dollars ; how 

much  is  that  per  head  ? Ans.  3 dollars. 

20.  If  a carriage-wheel  in  turning  round  324  times 

goes  1 mile,  how  many  miles  will  it  go  in  turning  round 
30780  times  ? Ans.  95  miles. 

21.  The  product  of  two  numbers  is  17246663,  and 
one  of  the  numbers  is  4729  ; what  is  the  other  number  ? 

Ans.  3647. 

22.  If  the  dividend  be  17246663  and  the  quotient 

3647,  what  is  the  divisor?  Ans.  4729. 

23.  The  exports  of  specie  from  the  United  States  to 
Buenos  Ayres  in  one  week  was  2322  dollars  •<  to  Havana, 
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13312  dollars;  to  London,  108365  dollars;  to  Havre-, 
252746  dollars;  to  Santa  Mariha,  541  dollars;  to  St. 
Domingo,  2301  dollars ; to  Port  au  Prince,  1100  dollars. 
What  was  the  total  amount  of  specie  exported  to  those 
places  from  the  United  States  in  a week  ? 

Ans.  380687  dollars. 

24.  If  the  amount  of  specie  exported  to  the  above 
places  from  the  United  States  should  average  380687 
dollars  a week,  what  would  the  specie  exported  to  those 
places  amount  to  in  52  weeks  ? 

25.  From  the  1st  of  January  to  September  30th  (1848) 

the  specie  exported  to  the  above-mentioned  places  was 
8947403  dollars;  how  many  dollars  would  that  be  on  an 
average  a month  ? Ans.  9941 55§  dollars. 

26.  The  population  of  Russian  America  is  stated  to 
be  fifty  thousand ; that  of  Greenland  twenty  thousand  ; 
that  of  British  America  one  million  six  hundred  and  ninety 
thousand ; that  of  the  United  States  twenty-three  million  ; 
that  of  Mexico,  including  Yucatan,  seven  million  three 
hundred  and  forty  thousand  ; that  of  Guatimala  two  mil- 
lion ; and  that  of  the  West  Indies  three  million  three 
hundred  and  eighty-four  thousand.  What  is  the  total 
population  of  these  several  divisions  of  North  America  ? 

Ans.  37484000. 

27.  From  seven  million  and  fourteen  take  three  thou- 
sand and  forty-six.  Ans.  6996968. 


COMPOUND  NUMBERS. 

86.  When  is  a number  said  to  be  of  different  denominations  ? 
A.  When  it  contains  things  of  the  same  intrinsic  nature 

or  genus,  but  of  different  names  ; as  dollars,  cents,  and 
mills,  or  pounds,  shillings,  and  pence. 

87.  What  are  such  numbers  called  ? 

A.  Compound  Numbers. 
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FEDERAL  MONEY. 

88.  What  appellation  is  given  to  the  coin  of  the  United  States? 

A.  Federal  Money. 

89.  What  denominations  does  it  comprise  ? 

A.  Eagles,  dollars,  dimes,  cents,  and  mills. 

90.  Repeat  the  following 

TABLE. 

10  mills  make  1 cent. 

(100  mills  =)  10  cents  make  1 dime. 

(1000  mills  or  100  cents  =)  10  dimes  make  1 dollar. 
(10000  mills,  1000  cts.,  or  100  dimes  =)  10  dollars  make  1 eagle. 

91.  In  what  ratio  does  the  value  of  figures  increase,  from  right 
to  left,  in  simple  numbers  ? 

A.  In  tenfold  ratio. 

92.  With  what  then  does  the  relative  value  of  the  several  de- 
nominations of  Federal  Money,  as  mills,  cents,  dimes,  &c.,  agree  ? 

A.  With  the  places  of  units,  tens,  hundreds,  &c.,  in 
simple  numbers. 

93.  How  then  may  Federal  Money  be  read  ? 

A.  In  one  of  its  denominations,  or  partly  in  one,  partly 
in  others,  or  another.  Thus,  3 dollars  14  cents  and  3 
mills  may  be  read  3143  mills ; or,  as  it  is  written,  3 dol- 
lars 14  cents  and  3 mills  ; or  3 dollars  143  mills,  or  314 
cents  and  3 mills. 

94.  What  is  the  sign  of  Federal  Money  ? 

A.  A character  ($)  somewhat  resembling  the  figure  8. 

95.  What  is  placed  between  dollars  and  cents  to  point  them 
off,  or  distinguish  them  ? 

A.  A character  ( , ) called  a separatrix,  a comma. 

96.  How  then  may  3 dollars  14  cents  and  3 mills  be  written  ? 

A.  $3,143. 

97.  How  many  places  are  assigned  to  cents,  at  the  right  of 
the  point  ? 

A.  Two. 

98.  If,  then,  the  cents  be  less  than  10,  requiring  but  one  figure 
to  express  them,  with  what  must  the  ten’s  place  be  filled  ? 

A.  With  a cipher.  Thus,  3 dollars  and  4 cents  are 
written  $3,04. 
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99.  When  there  are  no  cents,  how  many  ciphers  must  be  writ- 
ten to  occupy  the  places  of  cents  ? 

A.  Two.  Thus,  3 dollars  and  3 mills  are  written  83,003. 

100.  Write  down  8 dollars  and  2 mills. 

A.  $8,002. 

101.  Write  down  4 dollars  3 cents  and  1 mill. 

A.  $4,031. 

102.  Write  down  16  dollars. 

A.  816. 

103.  Write  down  £ cent  or  5 mills. 

A.  8,0^  or  8,005. 

104.  Write  down  12£  cents,  or  12  cents  and  5 mills. 

A.  8,12i  or  8,125. 

105.  Write  down  8 dollars  and  6 cents. 

A.  88,06. 

106.  Write  down  4 cents. 

A.  8,04. 

REDUCTION  OF  FEDERAL  MONEY. 

107.  What  is  reduction  as  applied  to  numbers  ? 

A.  It  is  the  changing  of  them  from  one  denomination 
into  another,  without  affecting  their  value. 

RULE. 

108.  10  mills  make  1 cent ; how  then  do  you  reduce  cents  to 
mills  ? 

A.  Multiply  by  10,  or  annex  a cipher  to  the  number 
of  cents. 

109.  100  cents  make  1 dollar,  and  1000  mills  make  1 dollar  ; 
how  then  do  you  reduce  dollars  to  cents  and  mills  ? 

A.  Dollars  are  reduced  to  cents  by  annexing  two  ci- 
phers, and  to  mills  by  annexing  three  ciphers. 

110.  How  do  you  reduce  mills  to  dollars  ? 

A.  By  cutting  off  the  three  right-hand  figures. 

111.  How  do  you  reduce  cents  to  dollars  ? 

A.  By  pointing  off  the  two  right-hand  figures. 

112.  What  will  the  figures,  to  the  left  be  ? 

A.  Dollars  ; and  those  to  the  right  cents  and  mills. 


66  ADDITION  OF  FEDERAL  MONEY. 

EXAMPLES. 

1.  Reduce  48  dollars  to  cents.*  (48  X 100  = 4800.) 

Am.  4800  cents. 

2.  Reduce  $34,13  to  cents.  Ans.  3413  cents. 

3.  Reduce  3413  cents  to  dollars.  Ans.  $34,13. 

4.  Reduce  3413  mills  to  dollars.f  Ans.  $3,413. 

5.  Reduce  $3,147  to  mills.  Ans.  3147  mills. 

6.  Reduce  4800  cents  to  dollars. J 

Ans.  $48,00  or  48  dollars. 

7.  Reduce  68000  mills  to  dollars. 

Ans.  68  dollars  or  $68. 


ADDITION  OF  FEDERAL  MONEY. 

RULE. 

1113.  How  do  you  write  the  numbers  in  Addition  of  Federal 
Money  ? 

A.  Those  of  the  same  denomination  under  each  other; 
or  so  that  the  separating  points  shall  stand  directly  under 
each  other. 

114.  How  then  do  you  add  ; and  where  do  you  place  the  sep- 
arating point  ? 

A.  As  in  simple  addition ; and  place  the  separating 
point  in  the  sum  directly  under  the  points  above. 

EXAMPLES. 

1.  What  is  the  sum  total  of  34  dollars  16  cents,  84 
dollars  2 cents,  and  63  dollars  18  cents  5 mills? 

$34,16 

$84,02§ 

$63,185 

$181,365  sum  total. 

2.  What  is  the  amount  of  36  dollars  8§  cents  2 mills, 

321  dollars  81  cents,  24  dollars  32  cents  2 mills,  and 
416  dollars  18  cents  ? Am.  $798,394. 


* Q.  109.  f See  Q.  110,  112.  % See  Q.  111. 


See  Q.  98. 
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3.  Bought  a horse  for  75  dollars  50  cents,  a cow  for 

36  dollars  25  cents,  and  3 sheep  for  6*  dollars  ; to  what 
did  they  all  amount  ? Ans.  $117,75. 

4.  Bought  a pound  of  tea  for  a dollar,  7 pounds  of 
sugar  for  87£f  cents,  6 pounds  of  coffee  for  75  cents,  a 
gallon  of  molasses  for  50  cents,  and  2 pounds  of  raisins 
for  25  cents  ; what  did  they  all  come  to  ? 

Ans.  $3,37^  or  $3,375. 

SUBTRACTION  OF  FEDERAL  MONEY. 

RULE. 

115.  How  do  you  write  numbers  to  subtract  one  from  another 
in  Federal  Money  ? 

A.  The  one  possessing  the  less  value  under  the  num- 
ber possessing  the  greater,  and  dollars  under  dollars,  cents 
under  cents,  &c. 

116.  When  the  minuend  is  in  dollars  and  the  subtrahend  in 
cents  and  mills,  what  do  you  do  before  subtracting  ? 

A.  Reduce  the  minuend  to  cents  and  mills  ; or,  which 
is  the  same,  supply  the  places  of  cents  and  mills  with 
ciphers. 

117.  How  then  do  you  subtract  ? 

A.  As  in  simple  subtraction. 

EXAMPLES. 

1.  From  4 dollars  take  2 dollars  8 cents  and  3 mills. 

$4,000|  minuend. 

$2,0§83  subtrahend. 

$1,917  difference  or  Ans. 

2.  A man  bought  a horse  for  75  dollars,  and  sold  him 

for  86  dollars  37^  cents  (or  375  mills);  how  much  did 
he  gain?  Ans.  $11, 37|  or  $11,375. 

3.  A man  bought  a farm  for  3000  dollars,  and  sold  it 
for  2500  dollars  87^  cents  ; how  much  did  he  lose? 

Ans.  $499,125. 


* See  Q.  99.  f See  Q.  103,  104.  % See  Q-  116.  § See  Q-98. 
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4.  What  is  the  difference  between  12  J cents  and  1 

dollar?  Ans.  $,875  or  87£  cents. 

5.  What  is  the  difference  between  1000  dollars  and  10 

dollars  9 cents  4 mills  ? Ans.  $989,906. 

6.  How  much  must  be  taken  from  1400  dollars  to  leave 

786  dollars  18  cents  4 mills  ? Ans.  $613,816. 

7.  A man  having  750  dollars,  lost  63  cents  5 mills; 
how  much  money  had  he  left  ? 

Ans.  749365  mills,  or  $749,365  (749  dollars  36 
cents  and  5 mills). 

8.  A man  having  $867,38  expended  $468,45  ; how 

much  had  he  remaining  ? Ans.  $398,93. 

MULTIPLICATION  OP  FEDERAL  MONEY. 

KULE. 

118.  How  do  you  multiply  numbers  in  Federal  Mone)r  ? 

A.  As  in  simple  multiplication. 

119.  In  what  denomination  will  the  product  or  answer  be  ? 

A.  In  the  lowest  denomination  of  Federal  Money  ex- 
pressed by  either  of  the  factors. 

EXAMPLES. 

1.  What  will  214  pounds  of  butter  come  to,  at  14  cents 
a pound  ? 

214  /'  14  (See  Question  85. 

856 

Product  2996  cen£s=$29,96. 

2.  What  will  2 pounds  of  tea  cost,*  at  37£  cents  a 

pound?  Ans.  75  cents. 

3.  What  will  675  bushels  of  oats  come  to,  at  18  cents 

a bushel?  Ans.  $121,50. 

4.  What  will  35  barrels  of  flour,  at  7 dollars  37^  cents 

a barrel  cost?  Ans.  $258,125. 

5.  What  will  a hogshead  of  molasses,  containing  63 
gallons,  come  to,  at  32i  cents  a gallon  ? 

Ans.  $20,475. 


* See  Q.  111. 
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6.  What  is  the  product  of  634  dollars  7^  cents  multi- 
plied by  463  ? Ans.  $293576,725. 

7.  What  will  624  yards  of  calico  cost,  at  23  cents  a 

yard?  Ans.  $143,52. 

8.  What  will  250  acres  of  land  cost,  at  50  dollars  an 

acre?  Ans.  $12500. 

Repeat  the  following 

TABLE. 

100  cents  . . . make  1 dollar. 

50  cents  (or  make  | of  a dollar,  or  of  100. 

33|-  cents  (or  $f2|)  make  i of  a dollar,  or  of  100. 

25*  cents  (or  $T2o5o)  make  £ of  a dollar,  or  of  100. 

20  cents  (or  $T2g°g-)  make  £ of  a dollar,  or  of  100. 

127  cents  (or  $}fk)  make  J of  a dollar,  or  of  100. 

6|-  cents  (or  make  7\  of  a dollar,  or  of  100. 

120.  Repeat 

Note  1. — When  either  factor  is  an  even  part  of  a dol- 
lar, divide  one  factor  by  as  many  as  it  requires  of  the 
other  to  make  a dollar,  and  your  quotient  will  be  dollars, 
and  if  there  be  a remainder,  annex  ciphers  to  it  for  cents, 
or  cents  and  mills,  and  continue  to  divide ; and  if  you 
annex  two  ciphers,  your  quotient  will  be  cents  ; if  three, 
mills. 

EXAMPLES. 

1.  What  must  I pay  for  2635  pounds  of  tea,  at  50  cent* 

a pound  ? (50  cents  make  ^ of  a dollar,  therefore  di- 

vide by  2.) 

2 ) 2635 

Quotient  13l750  = $18l7,50  Ans. 

2.  What  cost  6399  bushels  of  oats,  at  33^  cents  a 

bushel  ? (33^-  cents  make  ^ of  a dollar.) 

Ans.  $2133. 

3.  What  will  8448  yards  of  calico  come  to,  at  25  cents 

a yard  ? Ans.  $2112. 


* A short  way  of  multiplying  by  25  is  to  annex  two  ciphers  to 
the  multiplicand  and  divide  by  4.  Thus  34500—4—345  X 25. 
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4.  What  will  364S0  bushels  of  potatoes  come  to,  at  20 

cents  a bushel  ? Ans.  $7296, 

5.  What  will  424  pounds  of  butter  come  to,  at  12|- 

cents  a pound  ? Ans.  $53. 

6.  What  will  9696  yards  of  calico  cost,  at  6£  cents  a 

yard  ? Ans.  $606. 

121.  Repeat 

Note  2. — When  commodities  are  sold  by  the  hundred, 
after  multiplying  the  factors  together,  cut  off  the  two  right- 
hand  figures,  and  when  by  the  thousand,  cut  off  the  three 
right-hand  figures,  and  the  figures  at  the  left  will  be  the 
answer  in  the  same  denomination  as  the  price  of  the  com- 
modity. 

EXAMPLES. 

1.  What  will  763  feet  of  timber  come  to,  at  4 dollars 
a hundred  ? 

763  l_ 4 
Ans.  $30,52 

2.  What  will  85  feet  of  timber  cost,  at  5 dollars  a hun- 
dred ? Ans.  $4,25. 

3.  What  will  48637  bricks  cost,  at  6 dollars  24  cents 
a thousand  ? 

48637  / 6, *24 
291822  [_± 

1167288 

Product  303,49488  = $303,494-f  Ans. 

4.  What  will  86720  feet  of  boards  come  to,  at  5 dol- 
lars 25  cents  per  thousand?  Ans.  $455,28. 

5.  What  will  7000  bricks  come  to,  at  4 dollars  per 

thousand  ? Ans.  $28. 

6.  What  will  7384  feet  of  boards  come  to,  at  12  dol- 
lars 25  cents  per  thousand  ? Ans.  $90,454. 

7.  What  will  360000  bricks  cost,  at  2 dollars  25  cents 

per  thousand?  Ans.  $810. 

8.  What  will  1400  eggs  come  to,  at  14  dollars  a hun- 
dred ? Ans.  $196. 


* See  Q.  84. 
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DIVISION  OF  FEDERAL  MONEY. 

RULE. 

122.  How  do  you  divide  Federal  Money? 

A.  As  numbers  in  simple  division. 

12S.  What  do  you  do  when  there  is  a remainder  of  dollars  or 
cents  ? 

A.  Reduce  the  remainder  of  dollars  to  cents,  and  the 
remainder  of  cents  to  mills,  and  divide  as  before. 

EXAMPLES. 

1.  If  2 yards  of  cloth  cost  4 dollars  25  cents,  what  is 
that  a yard  ? 

2 ) 4,25 

2,125=12,125  or  $2,12^  Ans. 

2.  Bought  6 bushels  of  oats  for  3 dollars;  what  was 
that  a bushel  ? 

6)3,00 

,50=1,50  (or  50  cents)  Ans. 

3.  Divide  2 dollars  among  4 men.  Ans.  $,50. 

4.  Divide  5 dollars  among  25  men.  Ans.  $,20. 

5.  Divide  8 dollars  among  16  men.  Ans.  $,50. 

6.  Divide  7 dollars  among  3 men.  Ans.  $2,333  + . 

7.  If  954  yards  of  cloth  cost  305  dollars  28  cents,  what 

is  that  per  yard  ? Ans.  $,32  (or  32  cents). 

8.  Bought  a farm  containing  84  acres  for  5355  dollars ; 

what  is  that  per  acre  ? Ans.  $63,75. 

9.  If  a piece  of  cloth,  measuring  328  yards,  cost  864 
dollars  75  cents,  what  is  that  a yard  ? Ans.  $2,636  + . 

10.  If  436  quintals  of  fish  cost  941  dollars  76  cents, 

what  is  that  a quintal  ? Ans.  $2,16. 


GENERAL  EXAMPLES  IN  FEDERAL  MONEY. 

1.  Bought  3 pounds  of  sugar,  at  10  cents  a pound;  2 
gallons  of  molasses,  at  35  cents  a gallon  ; 1 pound  of 
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snuff,  at  37|  cents  a pound  ; and  3 pounds  of  tobacco, 
at  25  cents  a pound  : to  what  did  they  all  amount  ? 

Ans.  $2,125. 

2.  Sold  a pah*  of  oxen  for  83  dollars,  3 cows  for  25 

dollars  each,  3 horses — the  first  for  73  dollars,  the  second 
for  57  dollars,  and  the  third  for  45  dollars,  15  sheep  at 
3 dollars  a head,  and  a swine  for  6 dollars  1 2-^  cents ; to 
what  did  they  all  amount  ? Ans.  $384,125. 

3.  Sold  8 bushels  of  oats,  at  37^-  cents  a bushel ; 0 
bushels  of  rye,  at  75  cents  a bushel ; and  17  pounds  of 
butter,  at  18  cents  a pound  ; to  what  did  they  all  amount  ? 

Ans.  $10,56. 

4.  What  will  3 cheeses,  each  weighing*  14  pounds, 

come  to,  at  6 j cents  a pound  ? Ans.  $2,625. 

5.  Bought  35  firkins  of  butter,  each  containing  42 
pounds,  at  18^-  cents  a pound  ; to  what  did  they  amount  ? 

Ans.  $271,95. 

6.  How  many  pounds  of  sugar  can  you  buy  for  4 dol- 
lars 15  cents,  at  10  cents  a pound  ? Ans.  ‘41  ^pounds. 

7.  A merchant  sold  6 yards  of  cloth  for  4 dollars  25 
cents  a yard,  and  took  his  pay  in  flour,  at  12  dollars  75 
cents  a barrel ; how  many  barrels  did  he  receive  ? 

Ans.  2 barrels. 

8.  How  many  weeks  will  6 dollars  pasture  3 horses,  at 

50  cents  a week  for  each  horse  ? Ans.  4 weeks. 

9.  Pastured  3 horses  7 weeks,  at  50  cents  a week  each ; 
7 cows,  at  25  cents  a week  each ; and  40  sheep,  at  30 
cents  a week  for  every  10  ; how  much  must  I receive  for 
pasturing  them  all,  for  the  time  specified  ? 

Ans.  $31,15. 

10.  What  must  I pay  for  board,  16  weeks,  at  2 dollars 

25  cents  a week?  Ans.  $36. 

11.  The  interest  of  one  dollar  in  the  State  of  Hew  York 

being  7 cents,  what  is  the  interest  of  200  dollars  for  1 
year?  Ans.  $14. 

12.  The  rate  of  interest  in  the  New  England  States  is 

6 cents  for  one  dollar  a year.  Required  the  interest  of 
70  dollars  for  1 year.  Ans.  $4,20. 

13.  What  is  the  interest  of  375  dollars  for  1 year,  at 
6 per  cent,  (or  6 cents  on  a dollar)  ? Ans.  $22,50. 
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14.  What  is  the  interest  of  750  dollars,  at  7 per  cent, 
(or  7 cents  on  a dollar),  for  1 year?  Ans.  $52,50. 

15.  What  is  the  interest  of  750  dollars  .for  3 years,  at 

7 per  cent.  ? Ans.  $157,50. 

16.  Bought  13  pounds  of  tea,  at  28  cents  a pound  ; 6 

yards  of  calico,  at  14  cents  a yard  ; 28  pounds  of  clover- 
seed,  at  13  cents  a pound  ; and  2^  pounds  of  tobacco,  at 
25  cents  a pound  ; and  sold  24  pounds  of  butter,  at  12l| 
cents  a pound,  and  6 cheeses,  each  weighing  22  pounds, 
at  7^  cents  a pound  ; what  is  the  balance,  and  is  it  for  or 
against  me  ? Ans.  $4,155  for  me. 


BILLS  OF  PARCELS. 


New  Yobk,  Nov.  11th,  1846. 

Mr.  Simeon  GarOnerson 

Bought  of  James  Lake. 

13  pounds  of  coffee,  at  12|-  cents  a pound,  . . $1,625 

17  pounds  of  sugar,  at  10  cents  a pound,  . . 1,70 

8 pounds  of  rice,  at  5 cents  a pound,  . . . ,40 

2 pair  of  men’s  shoes,  at  $1,25  a pair,  . . . 2,50 

Total,  $6,225 

Received  Payment, 

James  Lake. 


Mr.  John  Davis 


Boston,  Nov.  20th,  1846. 


Bought  of  Peter  Franklin. 


6 yards  of  satin,  at  $3,3 7-|  a yard,  ....  $20,25 
4 yards  of  calico,  at  $,28  a yard,  ....  1,12 

2 gallons  of  molasses,  at  $,32  a gallon,  . . . ,64 

3 hoes,  at  $,37^  each, 1,125 

17  pounds  of  hyson  tea,  at  $,84  a pound,  . . 14,28 


Total,  $37,415 

Received  Payment, 

For  Peter  Franklin, 

Samuel  Trusty. 
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Albany,  Nov.  28th,  1846. 

Mr.  John  Bullis 

Bought  of  Joshua  Niles. 

2 hogsheads  of  molasses,  63  gallons  each,  at 

$>23  a gallon, 

1 hogshead  of  brown  sugar,  weighing  9 cwt., 

at  $11,37^  a cwt., 

7 casks  of  rice,  3 cwt.  each,  at  $4,48  a cwt., 

9 bags  of  coffee,  80  pounds  each,  at  $,21  a lb., 

18  cwt.  of  Malaga  raisins,  at  $6,31  a cwt., 

14  pounds  of  loaf-sugar,  at  $,18  a pound,  . . 

Total,  $492,735 

Received  Payment, 

Joshua  Niles. 


REDUCTION. 

124.  When  you  reduce  a denomination  of  a greater  value  into 
one  of  less,  what  is  the  operation  called ; and  how  is  it  per- 
formed ? 

A.  Reduction  Descending  ; and  is  performed  by  mul- 
tiplication. 

125.  When  you  reduce  a denomination  of  less  value  into  those 
of  greater,  what  is  the  operation  called  ; and  how  is  it  performed  ? 

A.  Reduction  Ascending ; and  is  performed  by  di- 
vision. 

RULE. 

126.  What  do  you  multiply  by  to  reduce  a denomination  of 
greater  value  into  one  of  less ; as  pounds  into  shillings,  months 
into  days,  <fcc.  ? 

A.  By  as  many  of  the  next  less  as  make  one  of  this 
denomination. 

127.  What  do  you  divide  by  to  reduce  lower  denominations 
into  greater  ; as  pence  into  pounds,  seconds  into  minutes,  &c.  ? 

A.  As  many  of  the  lower  denominations  as  make  one 
of  the  next  greater  denomination. 
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ENGLISH  MONEY. 

128.  What  are  the  denominations  of  English  Money  ? 

A.  Pounds,  shillings,  pence,  and  farthings. 

129.  Repeat  the  following 

TABLE. 

4 farthings  (qrs.)  make  1 penny,  marked  d. 

12  pence  ...  “ 1 shilling,  “ s. 

20  shillings  . . “ 1 pound,  “ £. 

180.  Repeat  Remark. — Sometimes  it  is  more  convenient  to 
write  farthings  as  the  fraction  of  a penny  than  separately  as  a 
distinct  denomination  ; thus,  1 farthing  may  be  written  l pence, 
2 farthings  pence,  and  8 farthings  J pence. 

EXAMPLES. 

1.  Reduce  16  pounds,  14  shillings,  7^  pence  to  far- 
things. 

£ s.  d.  qrs. 

16  14  7 2 

Shillings  make  a pound,  20 
/ 16X20  = 320  \ 334. 

\ 320-1-14  = 334  J 12  pence  make  a shilling. 

/ 334x  12  = 4008  \ 4015 

\ 4008+  7 = 4015  J 4 farthings  make  a penny. 

/ 4015  X 4 = 16060-\  16062  farthings  Ans. 
y 16060  + 2 = 16062  J 

We  multiply  £16  by  20,  because  20  shillings  make  a 
pound,  and  add  in  14  shillings,  because  this  is  the  num- 
ber given  of  that  less  denomination.  We  then  multiply 
this  product,  so  increased,  by  12,  because  12  pence  make 
a shilling,  and  add  in  7 pence,  the  number  given  of  that 
less  denomination.  Lastly,  we  multiply  4015  (the  last 
product  increased  by  7)  by  4,  because  4 farthings  make 
a penny,  and  add  in  2 quarters  or  farthings,  the  number 
given  of  the  less  denomination. 
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2.  Reduce  16062  farthings  to  pounds. 

Farthings  make  a penny,  4 ) 16062 
Pence  make  a shilling,  . 12)  40 15  + 2 qrs. 

Shillings  make  a pound,  2|0)33|4  + 7c?. 

16 + 145.  + 7e?.  + 2 qrs . 

= £16  14s.  7 d.  2 qrs.  Ans. 

We  divide  by  4,  because  4 farthings  make  a penny  ; 
then  by  12  and  20,  because  12  pence  make  a shilling  and 
20  shillings  make  a pound. 

131.  Repeat  Remark. — This  operation  is  the  reverse  of  the 
last  ; hence  you  perceive  that  Reduction  Descending  and  As- 
cending are  the  reverse  of  each  other. 

3.  In  £15  13s.  6d.  3 qrs.,  how  many  farthings  ? 

Ans.  15051  farthings. 

4.  In  15051  farthings,  how  many  pounds  ? 

Ans . £15  13s.  6c?.  3 qrs. 

5.  In  3202  pence,  how  many  pounds  ? 

Ans.  £13  6s.  10c?. 

6.  Reduce  £13  6s.  10c?.  to  pence. 

Ans.  3202  pence. 

7.  In  23  guineas,  at  28s.  each,  how  many  farthings  ? 

Ans.  30912. 

8.  In  30912  farthings,  how  many  guineas,  at  28s.  each? 

Ans.  23. 

9.  Reduce  $175,  at  6s.  each,  to  pence.  Ans.  12600. 

10.  Reduce  12600  pence  to  dollars,  at  6s.  each. 

Ans.  175  dollars. 

11.  How  many  pounds  in  30  guineas  ? Ans.  42. 

12.  In  £42,  how  many  guineas?  Ans.  30. 

13.  In  £13  6s.  10c?.,  how  many  half-pence  ? 

Ans.  6404. 

14.  In  6404  half-pence,  how  many  pounds  ? 

Ans.  £13  6s.  10c?. 

15.  In  1676  Dutch  guilders,  at  2s.  4c?.  each,  how 
many  pistoles,  at  22s.  each  ? 

Ans.  177  pistoles,  16s.  8c?.  over. 

16.  In  14112  pence,  how  many  guineas,  at  28s.  each? 

Ans.  42. 


REDUCTION.  77 

17.  Reduce  39040  farthings  to  French  crowns,  at  6.9. 

8 d.  each.  Ans.  122. 

18.  Reduce  122  French  crowns,  at  6s.  8 d.  each,  to 

half-pence.  Ans.  19520. 

TROY  WEIGHT. 

132.  For  what  is  Troy  Weight  used  ? 

A.  To  weigh  gold,  silver,  jewels,  and  all  liquors. 

133.  What  are  its  denominations  ? 

A.  Pounds,  ounces,  pennyweights,  and  grains. 

134.  Repeat  the  following 

TABLE. 

24  grains  ( grs .)  make  1 pennyweight,  marked  pwt.  or  dwt. 
20  pennyweights  “ 1 ounce,  “ oz. 

12  ounces  “ 1 pound,  “ lb. 

EXAMPLES. 

1.  Reduce  8 pounds  7 ounces  13  pennyweights  and  9 
grains  to  grains. 

lb.  oz.  pwt.  grs.  lb.  oz.  pwt.  grs. 

8 7 13  9 8 7 13  9 

12  ounces  make  a pound.  or  12 
103  103  / 20 

20  penny w’ts  make  an  ounce.  2073'  / 2*4 

2073  4146 

24  grams  make  one  pennyw’t.  8301 

8301  Ans.  49761  qrs. 

4146  y 

A.  49761  grains.  (The  latter  method  is  recommended.) 

Rem. — A carat  is  4 grains. 

2.  Reduce  49761  grains  to  pounds. 

grains. 

Grains  make  a penny w’t,  24)49761 
Penny’wts  make  an  oz.,  2 [0)20 1 73  + 9 grs. 

Ounces  make  a pound,  12)103  + 13^wte. 

8 + 7o2.  + 1 3 pwt.  + 9grs. 
Ans.  8 lbs.  *l  oz.  13  pwts.  9 grs. 


* See  Q.  58  and  Remark. 

7* 
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3.  How  many  grains  in  a silver  tankard,  weighing 

3/65.  1 log.  lOpwts.  ? Ans.  22800. 

4.  How  many  pounds  in  a silver  tankard,  weighing 

22800  grains  ? Ans.  Slbs.  lloz.  lOpwts. 

5.  Bought  a silver  tankard,  weighing  2 lbs.  8 oz.,  at  $1,05 

per  ounce ; what  did  it  cost  me  ? Ans.  $33,60. 

6.  Paid  $33,60  fora  silver  tankard,  at  the  rate  of  $1,05 

per  ounce ; what  did  it  weigh  ? Ans.  2 lbs.  8 oz. 

APOTHECARIES’  WEIGHT. 

135.  By  whom,  and  for  what  purpose,  is  Apothecaries’  Weight 
used  ? 

A.  By  apothecaries  and  physicians,  in  compounding 
medicines. 

136.  What  are  its  denominations? 

A.  Pounds,  ounces,  drams,  scruples,  and  grains. 

137.  Repeat  the  following 

TABLE. 

20  grains  (grs.)  make  1 scruple,  marked  9, 

3 scruples  “ 1 dram,  “ 3. 

8 drams  “ 1 ounce,  | §. 

12  ounces  “ 1 pound,  “ Hr. 

EXAMPLES. 

1.  Reduce  9Hr.  8f-  13.  29-10 grs.  to  grains. 

Ans.  55790. 

2.  Reduce  55790  grains  to  pounds. 

Ans.  9 Hr.  8?- 13.  29- 10 grs. 

AVOIRDUPOIS  WEIGHT. 

138.  For  what  purpose  is  Avoirdupois  Weight  used  ? 

A.  To  weigh  articles  of  a gross  and  drossy  nature;  as 
sugar,  tea,  flour,  leather,  metals,  except  gold  and  silver,  &c. 

139.  What  are  its  denominations? 

A.  Tons,  hundi'eds,  quarters,  pounds,  ounces,  and 
drams. 


REDUCTION. 
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140.  Repeat  the  following 

TABLE. 

16  drama  (drs. ) make  1 ounce,  marked  oz. 

16  ounces  “ 1 pound,  “ lb. 

28  pounds  or  25*  “ 1 quarter,  “ qr. 

4 quarters  “ 1 hundred  weight,  “ cwt. 

20  hundred  weight  “ 1 ton,  “ T: 

7 EXAMPLES. 

1.  Reduce  8 T.  15 civt.  2qrs.  18 lbs.  5 oz.  12 drs.  to  drams. 
T.  cwt.  qrs.  lbs.  oz.  drs . 

8 15  2 18  5 12 


In  our  examples  we 
have  reckoned  28  lbs. 
for  a quarter.  In  prac- 
tice 25  pounds  may 
easily  be  substituted. 


2.  Reduce  5036636  drams  to  tons. 

Ans.  8T.  15 cwt.  2 qrs.  18 lbs.  5oz.  12 drs. 

3.  What  will  4 cwt.  2 qrs.  1 Gibs,  of  sugar  come  to,  at  10 

cents  a pound  ? Ans.  $52. 

4.  How  much  sugar,  at  10  cents  a pound,  can  be  bought 

for  $52  ? A?is.  Acwt.  2 qrs.  16lbs. 

5.  A merchant  put  lOScwt.  20lbs.  of  raisins  into  boxes, 

containing  26  pounds  each ; how  many  boxes  did  it  re- 
quire ? Ans.  466. 

6.  In  466  boxes  of  raisins,  containing  26  pounds  each, 

how  many  cwt.  ? Ans.  108 cwt.  0 qr.  20 lbs. 

7.  In  2 tons  how  many  drams  ? Ans.  1146880. 

8.  In  1146880  drams  how  many  tons  ? Ans.  2. 

* Merchants  at  present  generally  reckon  but  25  pounds  for  a 
quarter  of  a hundred  weight. 

f See  Q.  58  and  Remark. 


20 

~175 

702  / 28f 
1404.. 

5634 

19674  / 16j 
118049 
314789  / 16 
1888746 

Ans.  5036636  drams. 


% See  Q.  85. 
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CLOTH  MEASURE. 

141.  For  what  is  Cloth  Measure  used? 

A.  To  measure  cloths  and  other  goods  sold  by  the 
yard  or  ell. 

142.  What  are  its  denominations  ? 

A.  Ells,  yards,  quarters,  and  nails. 

143.  Repeat  the  following 


(9  inches  — ) 4 nails  (na.)  make  1 quarter,  marked  qr. 

(36  inches  =)  4 quarters  “ 1 yard,  “ yd. 

3 quarters  “ 1 Ell  Flemish,  “ E.  FI. 

5 quarters  “ 1 Ell  English,  “ E.  E. 

6 quarters  “ 1 Ell  French,  “ E.  Fr. 


EXAMPLES. 

1.  In  2 1yds.  3qrs.  1 na.,  how  many  nails?  Ans.  445. 

2.  In  445  nails,  how  many  yards? 

Ans.  2 ^yds.  3 qrs.  1 na. 

3.  In  60  Ells  English,  how  many  quarters  and  nails  ? 

Ans.  300 qrs.  1200 na. 

4.  In  1 200  nails,  how  many  quarters  and  Ells  English  ? 

Ans.  300 qrs.  60 E.  E. 

5.  In  53  Ells  Flemish,  how  many  quarters  and  nails  ? 

Ans.  159grs.  63 Ona. 

6.  In  636  nails,  how  many  quarters  and  Ells  Flemish  ? 

Ans.  1 50 qrs.  53 E.  F. 


LONG  MEASURE. 

1 44.  For  what  is  Long  Measure  used  ? 

A.  To  measure  distances,  or  things,  where  length  alone 
is  considered. 

145.  What  are  its  denominations  ? 

A.  Degrees,  leagues,  miles,*  furlongs,  rods,  yards,  feet, 
inches,  and  barleycorns. 


* A Roman  mile  is  4884  feet ; an  Arabian  6444  ; a Dutch 
mile  24303;  a Persian  parasang  18108  feet:  1 German  mile 
equals  44  English  ; the  Polish  and  Spanish  about  34  English ; 
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14o.  Repeat  the  following 


TABLE. 

3 barleycorns  (bar.)  make  1 inch,  marked  in. 
12  inches  “ 1 foot,  “ ft. 


3 feet 

(16£  ft.=)  yards 
(220  y.=)40  rods 
(320  r.=)  8 furlongs 
3 miles 

60  geographical,  or  ) 
69-§-  statute  miles  ( 
360  degrees 


1 yard,  “ yd. 

1 rod,' pole,  or  perch,  r.p. 
1 furlong,  marked  fur. 

1 mile,  “ M. 

1 league,  “ L. 

1 degree,  “ deg.  or  ° 

a circle,  or  the  circumfer- 
ence of  the  earth. 


EXAMPLES. 


1.  In  360  degrees,  how  many  statute  miles? 


360  /_69i  360/  691 

2160  or  180 

3240  3240 

180  2160 
25020  Ans.  25020  Ans. 


To  multiply  by  \ take 
half  the  multiplicand, 
which  is  obtained  by  di- 
viding the  multiplicand 
by  2.  360-^2  = 180. 


2.  In  25020  statute  miles,  how  many  degrees  ? 

We  cannot  well  divide  by  69^-  on  account  of  the  frac- 
tion ^ ; we  therefore  reduce  it  to  halves,  and  also  the 
dividend  (25020). 

69^- X 2=  139  halves,  and 

25020X2  = 50040  halves;  then 
50040  -r  139  = 36,0  Ans. 


3.  How  many  barleycorns  will  reach  round  the  globe, 
it  being  360  degrees  (reckon  statute  miles)  ? 

Ans.  4755801600. 


4.  In  4-755801600  barleycorns,  how  many  degrees? 

Ans.  360. 

5.  How  many  inches  in  482  miles  ? Ans.  30539520. 

6.  In  30539520  inches,  how  many  miles  ? Ans.  482. 

7.  How  many  times  will  a wheel,  16  feet  and  6 inches 


1 French  league  is  2£  English  miles  ; the  Russian  verst  is  about 
| of  an  English  mile  ; a Swedish  mile  is  about  7 English  miles. 
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in  circumference,  turn  round  in  going  from  Boston  to  New 
York,  it  being  248  miles?  Ans.  79360  times. 

8.  If  a wheel,  16  feet  6 inches  in  circumference,  turn 
round  79360  times  in  going  from  Boston  to  New  York, 
what  is  the  distance  between  those  two  places  ? 

Ans.  248  miles. 

LAND  OR  SQUARE  MEASURE. 

147.  For  what  purpose  is  Land  or  Square  Measure  used  ? 

A.  To  measure  land,  and  things  where  length  and 
breadth  are  considered. 

148.  What  are  its  denominations  ? 

A.  Miles,  acres,  roods,  perches,  yards,  feet,  and  inches. 

149.  Repeat  the  following 

TABLE. 

(12  X12  — )144  square  inches  make  1 square  foot. 

(3X3  =)  9 square  feet  “ 1 square  yard. 

‘ 5 Jr  X 5-}=)  304  square  yards  or  1 « j 1 square  rod,  pole,  or 

(l6-|x  164=)2724  square  feet  j j perch. 

40  square  rods  “ 1 rood. 

4 roods  “ 1 acre. 

640  acres  “ 1 square  mile. 

EXAMPLES. 

1.  In  18  acres,  3 roods,  8 rods,  and  10  yards,  how 

many  square  yards  ? Ans.  91002. 

2.  In  91002  square  yards,  how  many  acres  ? 

Ans.  18  acres,  3 roods , 8 rods , 10  yards. 

3.  In  64  square  miles,  how  many  square  feet? 

Ans.  1784217600. 

4.  In  1784217600  square  feet,  how  many  square  miles  ? 

Ans.  64. 

5.  How  many  square  miles  in  a town  10  miles  square  ? 

Ans.  100. 

6.  How  many  square  miles  in  12  miles  square;  and 
how  many  acres  ? 

Ans.  144  square  miles,  and  92160  acres. 


C 
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SOLID  OR  CUBIC  MEASURE. 


150.  For  what  is  this  measure  used  ? 

A.  To  measure  things  which  have  length,  breadth,  and 
thickness ; as  wood,  stone,  timber,  &c. 

151.  What  are  its  denominations  ? 

A.  Cords,  tons,  yards,  feet,  and  inches. 

152.  Repeat  the  following 

TABLE. 


(12X12X12=)  1728  solid  inches  make  1 

( 3X  3X  3=)  27  solid  feet  “ 1 

40  ft.  of  round  timber  or  ) „ . 

50  ft.  of  hewn  timber  [ 

( 8X  4X  4=)  128  solid  feet  “ 1 

( 4X  4X  1=)  16  solid  feet  “ 1 

8 cord  feet  “1 


solid  foot, 
solid  yard. 

ton  or  load. 

cord  of  wood.  ] 
cord  foot, 
cord. 


EXAMPLES. 

1.  Reduce  108  tons  of  round  timber  to  cubic  inches. 

108  ! 40 
4320  / I7*28f 
30240  / 4 

120960 
Ans.  7464960 

2.  In  7464960  cubic  inches,  how  many  tons  of  round 

timber  ? Ans.  108. 

3.  Reduce  47  cord  feet  of  wood  to  solid  feet. 

Ans.  752. 

4.  In  752  solid  feet  of  wood,  how  many  cord  feet  ? 

Ans.  47. 

5.  In  16  cords  of  wood,  how  many  cord  feet  ? 

Ans.  128. 

6.  In  128  cord  feet  of  wood,  how  many  cords  ? 

Ans.  16. 

7.  In  16  cords  of  wood,  how  many  solid  feet  ? 

Ans.  2048. 

8.  In  2048  solid  feet  of  wood,  how  many  cords? 

Ans.  16. 


* See  Q.  85. 


f See  Q.  84. 
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ALE  OR  BEER  MEASURE. 

153.  For  wliat  is  this  measure  used  1 

A.  To  measure  ale,  beer,  and  milk. 

154.  What  are  the  denominations  of  Ale  or  Beer  Measure  ? 

A.  Hogsheads,  barrels,  gallons,  quarts,  and  pints. 

155.  Repeat  the  following 

TABLE. 

2 pints  ( pts .)  make  1 quart,  marked  qt. 


4 quarts 

“ 1 gallon,  “ 

gal. 

36  gallons 

“ 1 barrel,  “ 

bar. 

54  gallons 

“ 1 hogshead,  “ 

hi  id. 

Remark. — A gallon  beer  measure  contains  282  cubic  inches  ; 
this  gallon  is  obsolete  in  England.* 

EXAMPLES. 

1.  Reduce  95  gallons  of  ale  to  pints.  Ans.  760. 

2.  Reduce  760  pints  of  ale  to  gallons.  Ans.  95. 

3.  In  2335  gallons  of  ale,  how  many  pints  ? 

Ans.  18680. 

4.  In  18680  pints  of  ale,  how  many  gallons? 

Ans.  2335. 

5.  Reduce  58  hhds.  of  beer  to  pints.  Ans.  25056. 

6.  Reduce  25056  pints  of  beer  tolihds.  Ans.  58. 

WINE  MEASURE. 

156.  For  what  is  Wine  Measure  used  ? 

A.  To  measure  all  spirits  (with  the  exception  of  ale  and 
beer),  mead,  vinegar,  oil,  &c. 

157.  What  are  its  denominations  ? 

A.  Tuns,  pipes,  hogsheads,  barrels,  gallons,  quarts, 
pints,  and  gills. 


* The  Imperial  gallon  of  England  measures  277,274  solid 
inches,  and  is  used  in  that  country  for  measuring  beer,  wines,  and 
other  liquids,  or  dry  articles  sold  by  measure. 
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158.  Repeat  the  following 

TABLE. 

4 gills  (gi.)  make  1 pint, 

2 pints  “ 1 quart, 

4 quarts  “ 1 gallon, 

81  i-  gallons  “ 1 barrel, 

68  gallons  “ 1 hogshead, 

2 hogsheads  “ 1 pipe, 

2 pipes,  or  4 hhds.  1 tun, 

159.  Repeat  Remark. — A gallon  wine  measure  contains  281 
cubic  inches. 


marked  pt. 

I i 

gat. 
“ bar. 
hhd. 
P. 
T. 


EXAMPLES. 

1.  Reduce  24  pipes  of  wine  to  pints.  Ans.  24192. 

2.  Reduce  24192  pints  of  wine  to  pipes.  Ans.  24. 
8.  In  19P.  0 hhd.  4 5gals.  2 qts.  how  many  gills  ? 

Ans.  '78064. 

4.  Reduce  *756  gallons  to  tuns.  Ans.  3. 

5.  In  78064  gills,  how  many  pipes  ? 

Ans.  19P.  45 gals.  2 qts. 

6.  In  3 tuns  of  cider,  how  many  gallons  ? 

Ans.  I56gals. 

7.  In  a hogshead  of  cider,  how  many  pints  ? 

Ans.  SOipts. 


DRY  MEASURE. 

160.  For  what  is  Dry  Measure  used  ? 

A.  To  measure  dry  commodities ; such  as  fruit,  grain, 
roots,  salt,  oysters,  coal,  &c, 

161.  What  are  its  denominations  ? 

A.  Chaldrons,  bushels,  pecks,  quarts,  and  pints. 

162.  Repeat  the  following 


TABLE. 


2 pints  (pts.)  make 

1 quart,  marked  at. 

8 quarts  “ 

1 peck,  “ 

ph. 

4 pecks  “ 

1 bushel,*  “ 

bu. 

82  bushels  “ 

1 chaldron,  “ 

ch. 

86  “ in  England 

1 chaldron,  “ 

ch. 

Remark. — A gallon  dry  measure  contains  268, | cubic  inches. 

* Our  Winchester  bushel  contains  2150,4  solid  inches,  and  an 
Imperial  bushel  of  England  2218,192  solid  inches.  Rem.  Persons 
8 
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EXAMPLES. 

1.  In  150  bushels  of  wheat,  how  many  pints? 

Ans.  9600. 

2.  In  9600  pints  of  wheat,  how  many  bushels  ? 

Ans.  150. 

3.  In  84  chaldrons  of  coal,  how  many  pecks  ? 

Ans.  12096. 

4.  In  12096  pecks  of  coal,  how  many  chaldrons  ? 

Ans.  84. 

5.  Reduce  272  bushels  to  pints.  Ans.  17408. 

6.  Reduce  17408  pints  to  bushels.  Ans.  272. 

CIRCULAR  MEASURE  OR  MOTION. 

163.  For  what  is  this  measure  u d ? 

A.  To  reckon  latitude  and  longitude,  and  also  to  com- 
pute the  revolution  of  the  earth  and  other  planets  round 
the  sun. 

164.  What  are  its  denominations  ? 

A.  Circles,  signs,  degrees,  minutes,  and  seconds. 

165.  Repeat  the  following 

TABLE. 

60  seconds  (")  make  1 minute,  marked  '. 

60  minutes  “ 1 degree,  “ °. 

30  degrees  “ 1 sign,  “ s. 

12  signs  or  360°  “ 1 circle  of  the  Zodiac. 

EXAMPLES. 

1.  In  35.  22°  42'  20",  how  many  seconds? 

Ans.  405740. 

2.  In  405740  seconds,  how  many  signs  ? 

Ans.  3s.  22°  42'  20". 


in  the  United  States  dealing  with  England  will  do  well  to  note 
the  difference  between  our  Winchester  and  wine  measures  and 
the  Imperial  standard  adopted  in  England  in  1826.  By  weight 
70  lbs.  make  an  English  bushel  of  wheat  and  60  lbs.  a United 
States  bushel  of  wheat. 
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TIME. 


166.  What  are  the  denominations  of  Time  ? 

A.  Years,  months,  weeks,  days,  hours,  minutes,  and 
seconds. 


167,  Repeat  the  following 


TABLE. 


60  seconds  ( s .)  make  1 minute,  marked  m. 

60  minutes 
24  hours 
7 days 
4 weeks 

12  calendar  months 

13  mo.  1 d.  6 h.,  or  ) 

365  days  6 hours,  ) 


1 hour, 

1 day, 

1 week, 

1 month, 
1 year. 


yr. 


1 common  or  Julian  year. 


Thirty  days  hath  September, 

April,  June,  and  November  ; 

All  the  rest  have  thirty-one, 

Except  February  alone, 

Which  has  just  twenty-eight  in  fine, 
And  every  leap-year  twenty-nine. 


EXAMPLES. 

1.  In  123  weeks,  how  many  seconds? 

Ans.  '74390400. 

2.  In  74390400  seconds,  how  many  weeks  ? 

Am.  123. 

3.  In  30  yrs.  38  d.  23  h.  15  m.  30s.,  how  many  seconds? 

Ans.  950094930. 

4.  Reduce  950094930  seconds  to  years. 

-4ns.  30 yrs.  38 d.  23 h.  15m.  30s. 

5.  Supposing  your  age  to  be  8 years  and  10  days, 
how  many  seconds  old  are  you,  allowing  365  days  and  6 
hours  or  365|;  days  to  the  year  ? Ans.  253324800. 

6.  Reduce  253324800  seconds  to  years. 

Ans.  8 yrs.  10 d. 

7.  From  March  4th  to  November  15th  following,  how 

many  days  ? -4ns.  256. 
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168.  Repeat  the  following 


12  particular  things  make  1 dozen. 


12  dozen 
12  gross,  or  144  doz. 
20  particular  things 

6 points 
12  lines 

4 inches 
18  inches 

6 feet 

120  fathoms 
112  pounds 
24  sheets  of  paper 
20  quires 
10  reams 


1 gross. 

1 great  gross. 

1 score. 

i ) used  to  measure  the 
1 inch, 

1 hand, 

1 cubit. 

1 fathom,  l u“d  ‘°  ”ea™'e 
) depths  at  sea. 

1 cable’s  length. 

1 quintal  of  fish. 

1 quire. 

1 ream. 

1 bale. 


> length  of  the  rods  of 
) clock  pendulums. 

) used  to  measure  the 
) height  of  horses. 


1 link  equals  7,92  inches  ; 100  links  = 1 chain  or  792  in.  66  ft. 
or  4 rods  ; 80  chains  ==  1 mile  or  320  rods. 


GENERAL  EXAMPLES  IN  REDUCTION. 

1.  In  14  guineas  27  shillings  and  8 pence,  how  many 
pence?  (Reckon  28s.  for  a guinea.)  Ans.  5036. 

2.  In  £92  85.  how  many  dollars,  at  6 shillings  each  ? 

Ans.  308. 

3.  How  many  pens,  each  weighing  bpwts.  *lgrs.,  may 
be  made  of  6lhs.  11  oz.  12 pwts.  4 grs.  of  gold?  Ans.  316. 

4.  Four  men  brought  each  £52  105.  sterling  value  in 

gold  into  the  mint;  how  many  guineas,  at  21  shillings 
each,  must  they  receive  in  return  ? Ans.  200. 

5.  In  30  pieces  of  cloth,  each  piece  24  yards,  how  many 

quarters?  Ans.  2880. 

6.  In  30  bales  of  cloth,  each  bale  12  pieces,  and  each 
piece  28  Ells  Flemish,  how  many  yards  ? Ans.  7560. 

7.  How  many  times  will  a ship,  195  feet  long,  sail  her 
length  in  the  distance  of  12800  leagues  and  10  yards? 

Ans.  1039754. 
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8.  How  many  brick,  each  covering  a space  of  3 inches 

one  way  and  5 inches  the  other,  will  it  require  to  pave  a 
walk  30  feet  long  and  24  feet  wide?  Ans.  6912.  * 

9.  How  many  cords  in  a pile  of  wood,  7 8 feet  long,  4 
feet  wide,  and  6 feet  high  ? Ans.  14  cords  5 cord  feet. 


COMPOUND  ADDITION. 


ETJLE. 


169.  How  do  you  write  numbers  in  Compound  Addition  ? 

A.  Those  of  the  same  denomination  directly  under  each 
other  ; pounds  under  pounds,  shillings  under  shillings,  &c. 

170.  How  then  do  you  proceed? 

A.  Add  together  the  numbers  in  the  lowest  denomi- 
nation as  in  simple  addition,  and  divide  the  sum  by  as 
many  of  the  same  denomination  as  make  one  of  the  next 
higher. 

171.  "What  then  do  you  do  with  the  remainder  and  quotient  ? 
A.  Set  down  the  remainder  under  the  column  added, 

and  carry  the  quotient  to  the  next  higher  denomination. 
So  continue  to  the  last,  which  add  up  as  in  simple  addition. 

Remark.— You  observe  the  same  method  of  proof  as  in  simple 
addition. 

EXAMPLES. 


1.  A man  bought  a sleigh  for  £14  14s.  Qd.,  a horse  for 
£13  8s.  8d.,  and  a cow  for  £4  7s.  4 d. ; to  what  did  they 
all  amount? 


In  this  example,  we  find  by 
adding  that  the  column  of  pence 
amounts  to  18;  this  divided  by  12, 
the  number  of  pence  it  requires  to 
make  a shilling,  gives  1 the  quo- 
tient, and  6 remainder.  The  re- 
mainder (6)  we  set  down  under  the  column  of  pence  add- 
ed up,  and  carry  the  quotient  (1)  to  the  column  of  shillings. 
We  then  add  up  the  column  of  shillings,  and  divide  by 


£ s.  d. 
14  14  6 

13  8 8 

4 7 4 

Ans.  £32  10  6 
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20,  because  20  shillings  make  a pound  ; the  remainder 
(10)  we  set  down,  and  carry  the  quotient  (1)  to  the  col- 
umn of  pounds,  which  we  add  as  in  simple  addition. 

2.  A man  bought  a pair  of  oxen  for  £22  18s.  Qd.,  10 
sheep  for  £5  3s.  8 d.,  3 calves  for  £4  6s.  6c?.,  and  a plough 
for  £4  7s.  3c?. ; what  did  he  pay  for  the  whole  ? 

Ans.  £36  15s.  11c?. 

3.  What  is  the  sum  of  £28  16s.  2d.  2 qrs.  and  £19  17s. 

3c?.  2 qrs.  ? Ans.  £48  13s.  Qd.  0 qrs. 


ENGLISH  MONEY. 


£ 

s. 

d. 

gr. 

£ 

s. 

d. 

£. 

s. 

d. 

gr. 

36 

16 

9 

3 

16 

10 

6f 

172 

17 

3 

2 

17 

4 

7 

1 

4 

11 

H 

36 

2 

1 

3 

18 

13 

11 

2 

13 

8 

17 

8 

10 

0 

£72 

15 

4 

2 Ans. 

Ans.  226 

8 

3 

1 

TROY  WEIGHT. 


lb. 

oz. 

pwt. 

grs. 

lb. 

oz. 

pwt. 

grs. 

oz. 

pwt.  grs. 

18 

7 

13 

10 

7 

0 

13 

20 

3 

17  16 

26 

8 

14 

16 

8 

3 

7 

2 

10 

6 7 

37 

4 

17 

18 

4 

2 

0 

1 

4 

7 18 

82 

9 

5 

20 

apothecaries’ 

WEIGHT. 

lb. 

5- 

3. 

3. 

gr. 

5- 

3. 

9. 

gr. 

3.  3. 

gr. 

8 

li 

5 

1 

16 

11 

6 

0 

12 

4 2 

13 

4 

10 

7 

2 

17 

6 

3 

1 

14 

7 1 

12 

7 

8 

2 

1 

19 

7 

4 

2 

18 

2 0 

3 

21 

7 

0 

0 

12 

AVOIRDUPOIS  weight. 

t: 

cw£.  gr. 

Z6. 

oz.  dr. 

T. 

cw£. 

§r. 

?&. 

oz. 

dr. 

12 

16 

2 

18 

4 15 

8 

17 

2 

16 

12 

13 

24 

17 

3 

7 

15  14 

14 

3 

7 

13 

14 

13 

19 

2 

18 

8 7 

16 

0 

8 

14 

15 

Ans.  51  14  0 16  13  4 
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yd.  qr.  na. 
136  2 3 
21  1 2 
V 1 3 


A.  165  2 0 


CLOTH  MEASURE. 


E.  FI.  qr.  na. 
141  1 3 
24  2 0 
47  1 2 


E.  E.  qr.  na. 
37  4 3 
24  3 2 
17  2 1 


Ans.  80  0 2 


E.  Fr.  qr.  na. 
47  5 3 

17  4 2 

18  0 1 


LONG  MEASURE. 
/.  g.  mi.  fur.  r.  ft.  in.  bar. 


78  34 

98  43 


31  14  9 

38  15  10 


deg.  mi.  fur.  r. 

216  16  6 17 

384  53  7 38 


137 

50 

1 

17 

3 7 

1 243  56  2 7 

Ans. 

315 

8 

7 

8 

1 3 

1 

LAND 

OR  SQUARE 

MEASURE. 

A. 

317 

roods,  pol. 

3 27 

sq.ft. 

236 

sq.  in. 

127 

roods,  pol.  sq.yd.  sq.f.  sq.  in. 
3 20  27  7 122 

428 

2 

37 

78 

14 

2 38  22  8 139 

300 

1 

0 

17 

2 

17  0 2 38 

Ans. 

1046 

3 

25 

58f 

143 

* 

SOLID  OR  CUBIC  MEASURE. 


T. 

A 

in. 

cords,  feet. 

feet. 

inches. 

37 

38 

1227 

28  123 

15 

1727 

28 

32 

1014 

8 127 

3 

1444 

16 

17 

22 

9 38 

16 

364 

Ans.  83 

8 

535 

hkd. 

gal.  qts. 

WINE 
pt.  gi. 

MEASURE. 

T. 

hhd.  gal. 

qts.  pt. 

gi. 

73 

54  2 

1 

3 

38 

2 

59 

2 

1 

2 

18 

61 

3 

0 

2 

17 

1 

60 

3 

1 

3 

74 

13 

1 

1 

1 

48 

0 

17 

0 0 

0 

Ans.  167  3 3 1 2 


92 


COMPOUND  SUBTRACTION, 


DRY  MEASURE. 


bush.  pk.  qts.  ft. 

ch. 

bush.  pk.  qts. 

bush.  pk.  qts.  pi. 

47  2 6 1 

37 

26  3 5 

17  1 0 1 

38  3 7 0 

4 

29  2 3 

2 1 1 

18  2 3 1 

7 

17  1 1 

3 0 

A. 105  110 

CIRCULAR  MEASURE  OR  MOTION. 


S. 

o 

i 

n 

0 

/ 

" 

i 

// 

2 

29 

17 

15 

28 

18 

49 

59 

59 

7 

13 

18 

45 

13 

59 

59 

33 

18 

8 

18 

48 

17 

17 

38 

17 

1 

7 

Ans.  19 

1 

24 

17 

TIME. 

y- 

mo. 

VI. 

d. 

h.  m. 

sec. 

y- 

mo. 

VI. 

d. 

h.  m.  see. 

87 

10 

3 

6 

23  59 

59 

14 

2 

2 

1 

1 1 

1 

44 

11 

2 

3 

11  17 

2 

1 

1 

1 

1 1 

1 

3 

2 

1 

2 

1 7 

1 

1 

1 

1 1 

1 

136 

0 

3 

5 

12  24 

2 

COMPOUND  SUBTRACTION. 

RULE. 

172.  How  do  you  write  numbers  to  subtract  in  Compound 
Subtraction  ? 

A.  The  less  number  under  the  greater,  and  pounds  un- 
der pounds,  shillings  under  shillings,  &c. 

173.  How  then  do  you  proceed  ? 

A.  Commence  with  the  least  denomination,  and  take 
each  lower  number  of  the  several  denominations  from  the 
number  above,  and  write  down  the  remainder. 


COMPOUND  SUBTRACTION. 
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174.  If  the  lower  number  of  any  particular  denomination  is 
greater  than  the  number  above,  what  do  you  do  ? 

A.  Borrow  as  many  units  as  make  one  of  the  next 
higher  denomination,  from  which  subtract  the  lower  num- 
ber, and  to  the  remainder  add  the  number  above,  observ- 
ing always  to  add  1 to  the  next  greater  denomination  in 
the  subtrahend  for  that  which  you  borrowed. 


£ «. 
40  13 
14  7 


EXAMPLES. 

1.  Borrowed  £40  13s.  and  paid  £14  7 s.  6c?. ; how  much 
remains  due  ? 

d.  As  we  cannot  take  6c?.  from  0 c?.,  we 

0 borrow  as  many  units  as  make  one  of  the 

6 next  higher  denomination,  which  is  12,  for 
g Q 12  pence  make  1 shilling;  then  6c?.  from 

1 12  pence  leaves  Gd.,  which  we  set  down. 

We  next  carry  1 to  the  next  greater  denomination  in  the 
subtrahend  (7),  and  say  8 from  13  leaves  5,  and  we  sub- 
tract £14  from  £40,  as  in  simple  subtraction. 

2.  From  £87  13s.  4c?.  2 qr.  take  £13  18s.  8c?.  1 qr. 

Ans.  £73  14s.  8c?.  1 qr. 

3.  A man  gave  £1256  10s.  for  a farm,  and  sold  it  for 
£1168  19s.  6c? ; how  much  did  he  lose  ? 

Ans.  £87  10s.  6c?. 

4.  A merchant  sold  goods  to  the  amount  of  £17 1 14s. 
3ic?.,  and  received  in  payment  £30  4s. ; how  much  re- 


mained due  ? 


Ans.  £141  10s.  3^c?. 


ENGLISH  MONEY. 


£ s. 

d. 

qrs. 

£ s. 

d.  qrs. 

From  48  13 

6 

0 

17  18 

2 2 

Take  19  17 

3 

2 

6 2 

8 1 

Diff.  28  16 

2 

2 

TROY 

WEIGHT. 

ib.  oz. 

pwt. 

grs. 

lb.  oz. 

pwt.  qrs. 

From  14  11 

19 

14 

36  8 

16  11 

Take  9 10 

17 

19 

14  10 

18  17 

Diff. 


£ s.  d. , 
487  16  8£ 
170  4 9 


oz.  pwt.  gr. 

4 3 7 

2 7 14 
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apothecaries’  weight. 
lb.  5-  3-  9.  gr.  3.  9.  gr. 

From  16  9 3 1 14  5 0 3 

Take  15  3 7 2 3 3 2 14 

Diff 


AVOIRDUPOIS  WEIGHT. 


T. 

cwt. 

gr. 

lb. 

oz. 

dr. 

T. 

cwt. 

gr.  lb. 

oz. 

dr. 

From  13 

16 

2 

16 

3 

14 

28 

14 

1 17 

3 

4 

Take  11 

13 

3 

18 

6 

15 

17 

19 

3 27 

15 

15 

Diff. 


CLOTH  MEASURE. 

yds.  gr.  na.  E.  FI.  gr.  na. 
From  124  12  17  1 2 

Take  17  3 3 14  2 3 

Diff. 


LONG  MEASURE. 

deg.  mi.  fur.  r.  ft.  in.  bar. 

From  39  46  6 30  12  8 1 

Take  13  18  7 35  14  9 2 

Diff. 


LAND  OR  SQUARE  MEASURE. 


A.  roods. 

rods. 

A. 

roods. 

po. 

ft- 

in. 

From  44 

1 

15 

64 

2 

38 

94 

118 

Take  13 

2 

23 

28 

3 

27 

244 

216 

Diff. 

SOLID  OR 

CUBIC  MEASURE. 

Tons. 

ft. 

in. 

cords. 

ft- 

cords.  C.  f.  ft. 

From  115 

38 

1510 

74 

Ill 

17  6 

14 

Take  47 

28 

1672 

46 

114 

8 7 

15 

Diff: 


E.  Fr.  gr.  na. 
13  3 2 

9 5 1 


mi.  fur.  po. 
31  • 6 23 

14  6 24 


3.  gr. 
1 2 
13 
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ALE  OR  BEER  MEASURE. 


hhd.  gal. 

gt.  pt. 

bar.  gal. 

gt.  pt.  gal. 

gt. 

Prom  4 34 

3 0 

16  21 

1 1 

23 

2 

Take  3 52 

2 1 

14  35 

2 1 

16 

3 

Diff. 

WINE 

! MEASURE. 

gal.  gt.  pt. 

hhd. 

gal. 

gt.  pt.  gi. 

hrom  47  2 

1 

84 

54 

2 0 1 

Take  36  3 

0 

73 

36 

112 

Diff. 

DRY 

MEASURE. 

bu.  p. 

gt.  pt. 

p.  gt.  pt. 

bu.  p.  gt. 

From  37  2 

4 1 

3 6 1 

14  3 1 

0 

Take  18  3 

6 0 

2 7 1 

1 7 

1 

Diff 

CIRCULAR  MEASURE  OR  MOTION. 

8.  ° 

t 

n 

S. 

O 

From  13  18 

16 

38 

44 

27 

48  53 

Take  9 15 

55 

42 

12 

28 

56  24 

Diff 

TIME. 

y.  mo.  w.  d. 

h. 

mi. 

sec.  . y. 

mo. 

w.  d.  mi. 

sec. 

60  8 2 3 

21 

17 

14  75 

4 

3 6 15 

4 

34  11  3 6 

3 

24 

3 65 

7 

2 5 22 

44 

COMPOUND  MULTIPLICATION. 

1*75.  When  is  multiplication  styled  Compound  ? 

A.  When  the  multiplicand  is  of  more  than  one  denom- 
ination ? 
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EULE. 

176.  How  do  you  proceed  to  multiply  in  Compound  Multipli- 
cation ? 

A.  Multiply  each  number  of  the  several  denominations 
as  in  simple  multiplication. 

177.  How  do  you  carry  from  one  denomination  to  another  ? 
A.  As  in  Compound  Addition. 

EXAMPLES. 


1.  Multiply  £3  7 s.  6 d.  2 qrs.  by  6. 


qrs. 

2 l_  6 


Product  £20  5 3 0 


We  say  6 times  2 qrs. 
are  12  qrs.  ; it  takes  4 
farthings  to  make  1 
penny ; therefore  we 
say  4 in  12  3 times  and  0 remainder;  this  (0)  we  set 
down,  and  carry  the  3 to  the  product  of  6 into  the  next 
denomination  ; we  say  6 times  6c?.  are  36c?.  and  3 to  carry 
makes  39c?.  Then  we  say  12  in  39c?.  3 times  and  3c?. 
over ; this  (3c?.)  we  set  down,  and  carry  3 to  the  product 
of  6 into  7s. ; we  say  6 times  7s.  are  42s.  and  3 are  45s. ; 
20  in  45 s.  2 times  and  5s.  over ; this  (5s.)  we  set  down, 
and  say  6 times  £3  are  £18  and  2 are  £20. 

2.  What  cost  4 yards  of  cloth,  at  18s.  4c?.  per  yard? 

Ans.  £3  13s.  4c?. 

3.  What  will  6 pounds  of  raisins  come  to,  at  Is.  4c?.  per 

pound  ? Ans.  8s. 

4.  What  cost  7 yards  of  calico,  at  2s.  3c?.  per  yard  ? 

Ans.  15  s.  9c?. 

5.  What  cost  9 pounds  of  tobacco,  at  2s.  4c?.  per  pound  ? 

Ans.  £l  Is. 

6.  What  cost  10  pounds  of  tea,  at  7s.  Gd.  per  pound? 

Ans.  £3  15s. 

7.  What  cost  8 pounds  of  sugar,  at  Is.  2d.  per  pound  ? 

Ans.  9s.  4c?. 

8.  What  cost  12  bushels  of  oats,  at  4s.  6c?.  per  bushel? 

Ans.  £2  14s. 

9.  What  is  the  weight  of  5 loads  of  hay,  each  weighing 

7 cwt.  Zqrs.  \olbs.7  Ans.  39 ciot.  lqr.  19 lbs. 


COMPOUND  MULTIPLICATION. 
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18 

54 


d. 

6 / 13* 

18 


£12 


05.  6c?.  Ans. 


10.  What  will  13  yards  of  cloth  come  to,  at  185.  Gd. 
per  yard  ? 

We  say  3 times  Gd.  are 
18c?.,  which  we  set  down 
under  the  Gd.,  so  that  the 
right-hand  figure  (8)  may 
stand  one  figure  to  the  right 
of  it ; we  then  multiply  3 into  185.,  the  product  (54)  of 
which  we  set  under  the  185.  in  the  same  manner,  letting 
the  right-hand  figure  (4)  stand  at  the  right.  Then  we 
proceed  to  add,  and  carry  from  one  denomination  to  an- 
other, as  in  compound  addition.  The  pence  amount  to 
78;  12  in  78  6 times  and  6 remainder  ; we  set  down  the 
remainder,  and  carry  the  quotient  to  the  column  of  shil- 
lings : the  column  of  shillings,  together  with  what  is  to 
carry  to  it,  amounts  to  2405. ; this  divided  by  20  gives 
£12. 

11.  What  will  17  yards  of  broadcloth  cost,  at  £1  7s. 

6c?.  per  yard  ? Ans.  £23  Is.  Gd. 

12.  What  will  18  pounds  of  indigo  cost,  at  18s.  Gd.  per 

pound?  Ans.  £16  13s. 

13.  What  will  15  yards  of  cambric  cost,  at  11s.  8c?.  per 

yard  ? Ans.  £8  15s. 

14.  What  will  31  pair  of  boots  come  to,  at  £2  14s.  3e?. 


pair 


£ 

2 

6 


14 

42 


d. 

3 / 31* 


Ans.  84 


1 


15.  What  will  41  swine  come  to,  at  £3  13s.  8 d.  each? 

Ans.  £151  Os.  4c?. 

16.  What  will  23  yards  of  cloth  cost,  at  £1  6s.  8 d.  per 
yard? 

£ s.  d.  £ s.  d. 

16  8 I 23f  16  8 / 23 

or. 


3 


12 

18 


16 

24 


3 


18 

12 


24 

16 


Ans.  30  13 


Ans.  30  13  4 the  same. 


* See  Q.  85,  p.  54. 


f See  Q.  56,  p.  87. 
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17.  What  will  27  yards  of  cloth  come  to,  at  13s.  7 d. 

per  yard  ? Ans.  £18  6s.  9 d. 

18.  What  will  46  cwt.  of  sugar  come  to,  at  £4  10s.  6d . 

per  cwt.  ? . Ans.  £208  3s. 

19.  What  will  32  ells  of  linen  cost,  at  4s.  3 \d.  per  ell.  ? 

Ans.  £6  17s.  4 d. 

20.  What  will  87  beaver  hats  cost,  at£l  8s.  2d.  each  ? 

Ans.  £122  10s.  6d. 

21.  What  will  1728  cords  of  wood  come  to,  at  £l  9s. 
6d.  per  cord  ? 

£ s.  d. 

19  6 / 17*f28 

7 63  42  / 4f 

28  252  168 

J.ws.  2548  16  0 

22.  What  will  1824  loads  of  hay  come  to,  at  £1  6s.  6c?. 

a load?  Ans.  £2416  16s. 

23.  What  will  218  tons  of  coal  come  to,  at  £1  3s.  6c?. 

per  ton  ? Ans.  £256  3s. 

24.  What  will  324  lbs.  of  tobacco  come  to,  at  2s.  3d. 

per  lb.  ? Ans.  £36  9s. 

25.  What  will  525  lbs.  of  tea  come  to,  at  4s.  6c?.  a lb.  ? 

Ans.  £118  2s.  6d. 

26.  What  will  654  lbs.  of  sugar  cost,  at  Is.  8c?.  a lb.  ? 

Ans.  £54  10s. 

178.  Repeat  Remark. — Sometimes  when  the  multiplicand  con- 
sists of  shillings  and  pence,  or  pounds  and  shillings,  and  the  pence 
are  an  even  part  of  a shilling,  or  the  shillings  an  even  part  of  a 
pound,  it  is  more  convenient  to  reduce  the  multiplicand  to  shil- 
lings, and  the  fractional  part  of  a shilling,  or  to  pounds  and  the 
fractional  part  of  a pound,  and  make  it  the  multiplier ; in  which 
case  the  answer  will  be  in  the  same  denomination  as  the  multi- 
plier. 


* See  Q.  85. 


f See  Q.  84. 
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EXAMPLES. 

1.  What  will  324  lbs.  of  tobacco  come  to,  at  2s.  3d. 
per  pound  ? 

3d.  in  12c?.  4 times,  therefore  3d.  is  £ of  12c?.  or  Is.,  and 
2s.  3c?.  = 2£s. 

4)  324  or  324  / 2j 

648 

81  _81 

648  729s. =£36  9s.  the  same. 

729s.  = £36  9s.  Ans. ' 

2.  What  will  525  lbs.  of  tea  come  to,  at  4s.  6c?.  a pound  ? 

(4s.  6c?.=4^s.)  Ans.  £118  2s.  6c?. 

3.  What  cost  1728  bushels  of  wheat,  at  9s.  6c?.  a 

bushel  ? Ans.  £820  16s. 


COMPOUND  DIVISION. 

179.  When  is  division  styled  Compound  ? 

A.  When  the  dividend  consists  of  more  than  one  de» 
nomination. 

KULE. 

180.  How  do  you  proceed  to  divide  a compound  number  ? 

A.  Begin  with  the  greatest  denomination,  and  divide 
as  in  simple  division. 

181.  What  do  you  do  before  dividing  again,  when  there  is  a 
remainder,  after  dividing  any  denomination  ? 

A.  Multiply  the  remainder  by  as  many  of  the  next  less 
denomination  as  make  one  of  this  (denomination)  which 
you  last  divided,  and  add  the  product  to  the  next  denom- 
ination? 

EXAMPLES. 

1.  Divide  £20  5s.  3c?.  by  6. 

We  say  6 in  £20  3 times  and  £2  remainder.  £2  mul» 
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£ 

20 


Quotient  £3  7 s.  Gd.  2 qrs. 


to  5s.  = 45s. 


tiplied  by  20s.  (as  many 
of  the  next  less  denom- 
ination  as  make  1 of 
this)  = 40s.,  this  added 
45  7 times  and  3s.  remainder. 


then  6 in 

3s.  X 12c?.  = 36c?.,  this  added  to  3d.  = 39d.  ; then  6 in  39c?. 
6 times  and  3c?.  remainder.  3c?.  X4gr.  = 122r. ; then  6 in 
12gr.  2 times. 

2.  If  4 yards  of  cloth  cost  £3  13s.  4o?.,  how  much  did 

it  cost  a yard?  Ans.  18s.  4c?. 

3.  If  6 lbs.  of  raisins  cost  8s.,  what  is  that  a pound? 

Ans.  Is.  4o?. 

4.  If  7 yds.  of  calico  cost  15s.  9c?.,  what  cost  a yard  ? 

Ans.  2s.  3d. 

5.  If  9 lbs.  of  tobacco  cost  £1  Is.,  what  cost  a pound  ? 

Ans.  2s.  4c?. 

6.  If  10  lbs.  of  tea  cost  £3  15s.,  what  cost  a pound? 

Ans.  7s.  6c?. 

7.  If  8 lbs.  of  sugar  cost  9s.  4c?.,  what  is  that  a pound  ? 

Ans.  Is.  2d. 

8.  If  12  bushels  of  oats  cost  £2  14s.,  what  cost  a 

bushel  ? Ans.  4s.  6c?. 

9.  If  18  yds.  of  cloth  cost  £12  6c?.,  what  cost  a yard  ? 

Ans.  18s.  6c?. 

10.  If  17  yds.  of  broadcloth  cost  £23  7s.  6c?.,  what  is 

that  per  yard?  Ans.^£l  7s.  6c?. 

11.  If  18  lbs.  of  indigo  cost  £16  13s.,  what  is  that  a 

pound?  Ans.  18s.  6c?. 

12.  If  23  yards  of  cloth  cost  £7  13s.  4c?.,  what  is  that 

per  yard  ? * Ans.  6s.  8 d. 

13.  If  27  yards  of  cloth  cost  £18  6s.  9c?.,  what  is  that 

per  yard  ? Ans.  13s.  7c?. 

14.  If  46  cwt.  of  sugar  cost  £208  3s.,  what  is  that  per 

cwt.  ? Ans.  £4  10s.  6c?. 

15.  If  218  bushels  of  oats  cost  £38  3s.,  what  is  that 

per  bushel  ? Ans.  3s.  6d. 

16.  If  1728  bushels  of  wheat  cost  £820  16s.,  what  is 

that  per  bushel  ? Ans.  9s.  Gd. 

17.  If  1824  bushels  of  rye  come  to  £592  16s.,  what 

is  it  per  bushel  ? Ans.  6s.  Gd. 
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18.  If  324  lbs.  of  tobacco  come  to  £36  9s.,  what  is 

that  per  pound  ? Ans.  2s.  3d. 

19.  If  525  lbs.  of  tea  cost  £118  2s.  6c?.,  what  is  it  per 

pound  ? Ans.  4s.  6a. 

20.  If  654  lbs.  of  sugar  cost  £54  10s.,  what  is  that  per 

pound  ? Ans.  Is.  8c?. 


EXAMPLES  OF  WEIGHTS,  ETC.,  IN  COMPOUND  MULTIPLICA- 
TION AND  DIVISION. 

1.  Multiply  14yc?s.  3qrs.  2na.  by  11. 

Product,  163yc?s.  2 qrs.  2na. 

2.  Divide  163yc?s.  2 qrs.  2na.  by  11. 

Quotient,  14yc?s.  3 qrs.  2 na. 

3.  Multiply  21  hhd.  15 gal.  2 qts.  1 pt.  by  12. 

Prod.  254Mc?.  61^a?.  2 qts. 

4.  Divide  254Mc?.  61^a?.  2 qts.  by  12. 

Quot.  21  hhd.  15 gal.  2 qts.  1 pt. 

5.  Multiply  81  lea.  2 mi.  6fur.  21 po.  by  8. 

Prod.  655 lea.  lmi.  Afur.  8 po. 

6.  Multiply  41  A.  2 r.  11 po.  by  18. 

Prod.  748 A.  Or.  38 po. 

7.  Multiply  20 yr.  5mo.  2 w.  Id.  by  14. 

Prod.  286yr.  5mo.  2w. 

8.  Multiply  IS.  15°  48'  24"  by  5.  Prod.  IS.  19°  2'. 

9.  Multiply  3 cords  87 ft.  by  8.  Prod.  29corc?s  56/?. 

10.  Divide  80?6s.  9 oz.  10 pwt.  4 gr.  by  4. 

Quot.  20 lbs.  2 oz.  *Jpwt.  13 grs. 

11.  Divide  164 cwt.  26lbs.  8 oz.  by  6. 

Quot.  27 cwt.  1 qr.  13?6s.  12 oz. 

12.  Divide  3'13gal.  3qts.  1 pt.  by  9. 

Quot.  41^a?.  3 qts.  1 pt. 

13.  Divide  29  cords  56/?.  by  8.  Quot.  3 cords  87 ft. 

14.  Divide  748M.  38 po.  by  18.  Quot.  41-4.  2 r.  llpo 


GENERAL  EXAMPLES  IN  COMPOUND  RULES. 

1.  A man  bought  a stove  for  £16  10s.  6c?.,  a whip  for 
7s.  6c?.,  and  a shovel  for  9s.  8c?. ; to  what  did  they  all 
amount?  Ans.  £17  7s.  8c?. 


9 
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2.  Bought  a ton  of  plaster  for  £2  16s.,  a bushel  of  clo- 

ver-seed for  £2  3s.  6c?.,  and  7 hoes  at  4s.  6c?.  each  ; what 
did  I give  for  them  all  ? Ans.  £6  11s. 

3.  Hired  a man  for  6s.  6c? .,  a boy  for  2s.  9c?.,  and  a 
yoke  of  oxen  for  4s.  8 d.  ; how  much  must  be  subtracted 
from  £l  to  pay  the  demand  against  me  ? Ans.  13s.  11c?. 

4.  From  £l  take  13s.  11c?.  Ans.  6s.  lc?. 

5.  Borrowed  £47  2s.  and  paid  £13  7s.  6c?.  ; how  much 

remains  unpaid  ? Ans.  £33  14s.  6c?. 

6.  What  is  that  man  worth  who  possesses  £864  and 

owes  £37  14s.  6c?.  ? Ans.  £826  5s.  6c?. 

7.  Borrowed  £136  18s.  6c?.,  and  paid  at  one  time 

£37  2s.  3c?.,  at  another  £16  4s.  3c?.,  again  14s.,  then  9s., 
and  at  another  time  £3  4s.  ; how  much  remains  to  be 
paid  ? Ans.  £79  5s. 

8.  A man  bought  goods  to  the  amount  of  £6  3s.  4c?. 

2 qrs.,  and  paid  £2  2s.  3c?.  3 qrs.  ; how  much  remains  un- 
paid ? Ans.  £4  Is.  Sqrs. 

9.  Bought  37  yards  of  broadcloth,  at  £2  4s.  3c?.  per 
yard  ; to  what  did  it  amount  ? Ans.  £81  17s.  3c?. 

10.  What  will  84  lbs.  of  tea  come  to,  at  4s.  6c?.  per 

pound?  Ans.  £18  18s. 

11.  What  cost  12  sheep,  at  12s.  6d.  each  ? 

Ans.  £7  10s. 

12.  What  cost  27  fowls,  at  2s.  3c?.  each  ? 

Ans.  £3  9 d. 

13.  Bought  37  yards  of  cloth  for  £81  17s.  3c?.  ; what 

is  that  per  yard  ? Ans.  £2  4s.  3c?. 

14.  Bought  84  lbs.  of  tea  for  £18  18s. ; what  is  that 

a pound  ? Ans.  4s.  6c?. 

15.  Bought  27  fowls  for  £3  9c?. ; what  is  that  for  each  ? 

Ans.  2s.  3d. 

16.  What  cost  18  yds.  of  cloth,  at  3s.  6c?.  per  yard? 

Ans.  £3  3s. 

17.  What  cost  24  yards  of  cloth,  at  2s.  3c?.  per  yard  ? 

Ans.  £2  14s. 

18.  What  cost  36  lbs.  of  sugar,  at  Is.  4c?.  per  pound  ? 

Ans.  £2  8s. 

19.  What  cost  614  gallons  of  molasses,  at  3s.  2d.  per 

gallon  ? Ans.  £97  4s.  4c?. 
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20.  What  cost  84  yards  of  calico,  at  6c?.  per  yard  ? 

Ans.  £2  2a‘. 

21.  What  will  236  lbs.  of  butter  come  to,  at  Is.  Ad. 

per  pound?  Ans.  £15  14s.  8 d. 

22.  What  will  25  tons  of  hay  come  to,  at  £3  10s.  per 

ton?  Ans.  £87  10s. 

23.  What  will  36  cords  of  wood,  come  to,  at  £2  5s.  per 

cord?  Ans.  £81. 

24.  What  will  84  yards  of  cloth  come  to,  at  £1  4s.  per 

yard?  Ans.  £100  16s. 

25.  What  will  763  yards  of  cloth  come  to,  at  £2  6s. 

8d.  per  yard?  Ans.  £1780  6s.  8c?. 

26.  What  will  480  sheep  come  to,  at  10s.  per  head? 

Ans.  £240. 

27.  Bought  74  yards  of  calico,  at  2s.  6d.  per  yard; 

what  did  it  cost  ? Ans.  £9  5s. 

28.  What  cost  784  lbs.  of  butter,  at  Is.  8 d.  per  pound? 

Ans.  £65  6s.  8c?. 

29.  If  480  yards  of  cloth  cost  £120,  what  is  that  per 

yard  ? Ans.  5 s. 

30.  A man  received  2528  dollars,  and  gave  away  one- 

Ans.  $1264. 
Ans.  $8102. 

Ans.  $16204. 
Ans.  $12315. 
Ans.  3130. 


GREATEST  COMMON  MEASURE. 

182.  What  is  the  greatest  common  measure  of  two  or  more 
numbers  ? 

A.  The  greatest  number  which  will  divide  them  with- 
out a remainder.  Thus  8 is  the  greatest  common  meas- 
ure of  8,  16,  24,  and  48. 

RULE. 

183.  How  do  you  find  the  greatest  common  measure  of  two 
numbers  ? 

A.  Divide  the  greater  number  by  the  less,  and  that 


half ; what  had  he  left  ? 

31.  Multiply  64816  dollars  by 

32.  Multiply  64816  dollars  by  A. 

33.  Multiply  36945  dollars  by  ^ . 

34.  Multiply  15650  by  A. 
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divisor  by  tbe  remainder,  and  so  on,  till  nothing  remains, 
and  the  last  divisor  will  be  the  greatest  common  measure. 

EXAMPLES. 

1.  What  is  the  greatest  common  measure  of  178  and 
394? 

*178  ) 394  (2 
356 

“38) 178(4 
152 

26  ) 38 ( 1 
26 

12)26(2 
24 

Greatest  com.  measure =2  ) 12  ( 6 
12 

2.  What  is  the  greatest  common  measure  of  612  and 

540  ? Ans.  36. 

184.  When  there  are  more  than  two  numbers  how  do  you  pro- 
ceed ? 

A.  Find  the  greatest  common  measure  of  any  two  as 
before ; then  of  that  common  measure  and  a third,  and  so 
on,  through  all  the  numbers,  and  the  divisor  last  found 
will  be  the  greatest  common  measure  of  them  all. 

3.  What  is  the  greatest  common  measure  of  27,  63,f 

and  93  ? Ans.  3. 

4.  What  is  the  greatest  common  measure  of  918,  1458, 

and  261  ? Ans.  9. 

5.  What  is  the  greatest  common  measure  of  the  sides 

of  a triangle,  18  feet  one  side,  9 on  another,  and  27  on 
the  other  ? Ans.  9 feet. 


The  last  divisor 
which  leaves  no 
remainder,  being 
2,  is  the  greatest 
common  measure 
of  the  numbers 
178  and  394. 

Proof,  178-^2 
= 89,  and  394-^2 
= 197. 


* See  Q.  183. 


f See  Q.  184. 
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LEAST  COMMON  MULTIPLE. 

185.  What  is  the  least  common  multiple  of  two  or  more  num- 
bers ? 

A.  The  least  number  that  can  be  divided  by  those  num- 
bers respectively.  Thus  12  is  the  least  common  multiple 
of  2,  3,  and  4. 

KULE. 

186.  How  do  you  find  the  least,  common  multiple  of  two  or 
more  numbers  ? 

A.  Reject  each  given  number  that  will  divide  one  of 
the  others  without  a remainder,  then  reject  the  largest 
factor  of  each  remaining  number  contained  in  the  largest 
whole  number  without  a remainder,  and  also  such  factors 
or  numbers  as  will  divide  any  other  factor  without  a re- 
mainder ; and  the  continued  product  of  the  remaining 
whole  numbers  and  factors  will  be  the  least  common 
multiple. 

EXAMPLE. 


1.  What  is  the  least  common  multiple  of  18,  16,  9,  10, 
8,  6,  5,  4,  3,  2 ? 

18,  16,  0,*  10,  $,  0,  $,  $,  $. 

18  16  is  composed  of  two  factors,  8 and 

8 2.  The  factor  2 is  rejected  because  it  is 

Y44  contained  in  18  without  a remainder  ; 10 

g is  composed  of  the  factors  5 and  2.  The 

Ans  ~7^0  factor  2 is  rejected,  because  contained  in 
18.  The  continued  product  of  18,  8, 
and  5 will  be  the  least  common  multiple. 

2.  What  is  the  smallest  number  into  which  12,  16,  and 
24  are  divisible  ? 


Remark. — The  rule  given  in  some  works  for  finding  the  least 
common  multiple  is  incorrect.  In  some  instances  it  gives  the  cor- 
rect result,  but  in  others  it  does  not.  Let  us  work  the  last  exam- 
ple by  a rule  in  common  use.f 

* See  Q.  186. 

f When  the  numbers  used  as  divisors  in  the  following  rule  are 
all  prime,  the  answer  invariably  is  correct. 
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By  this  rule  we 
divide  the  given 
numbers  by  any 
number  that  will 
divide  two  or  more 
of  them  without  a 
remainder,  setting 
the  quotients  and 
undivided  numbers 
in  a line  beneath  ; 
then  we  divide  this 
line  as  before,  and 


CORRECT  RULE. 


incorrect  rule.  By  Prime  Numbers* 


8 ) 12 

16 

24 

3 ) 12, 

16, 

24 

3 ) 12 

2 

3 

2 ) 4, 

16, 

8 

2 ) 4 

2 

1 

2 ) 2, 

8, 

4 

2 

1 

1 

2)1, 

4, 

2 

8X3X2X2= 

-96 

1, 

2, 

1 

3X2X2X2X2=:48 
Answer  correct. 


so  on,  until  no  number  greater  than  1 will  divide  two  of  them 
without  a remainder ; then  the  continued  product  of  the  lower 
line  and  divisors  will  be  the  least  common  multiple.  Perform- 
ing the  last  example  by  this  rule,  we  have  8 X 3 X 2 X 2—96  for  the 
least  common  multiple.  Let  us  now  perform  this  example  by  the 
rule  first  given. 

24  16  1% 


12  is  contained  in  24  without  a remainder,  and  is,  "therefore,  re- 
jected. 16  is  composed  of  the  factors  8 and  2,  because  8X2=16. 
8 is  the  largest  factor  of  16  contained  in  24,  and  is  also  rejected. 
The  remaining  factor  (2)  and  24  multiplied  together  = 48  for  the 
least  common  multiple,  which  is  the  correct  answer,  instead  of  96. 
Proof,  48-r-24=2  ; 48-i-16=3;  48-7-12=4. 

3.  What  is  the  least  common  multiple  of  16,  7,  8,  6, 

12  ? ' Ans.  336. 

4.  Required  the  least  common  multiple  of  the  nine 

digits  ? Ans.  2520. 

5.  What  is  the  least  common  multiple  of  6,  8,  4,  6,  3 ? 

6.  A.  can  travel  6 miles  an  hour,  B.  7,  C.  8,  and  D.  4. 
If  they  start  at  the  same  time,  and  from  the  same  point  in 
a circle,  how  many  hours  must  they  travel  to  meet  again, 
supposing  the  circle  to  be  1 mile  in  circumference  ? 

Ans.  168  hours. 


FRACTIONS. 

187.  What  are  Fractions  ? 

A.  Broken  parts  of  the  whole  of  any  thing. 


* See  Remark  under  Q.  79,  p.  48. 
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188.  When  a whole  is  expressed  by  figures,  as  1,  3,  4,  8,  32-4, 
&c.,  what  is  the  number  called  ? 

A.  An  integer  or  whole  number. 

189.  When  a part  is  expressed  by  figures,  as  £ (one-half),  f 
(three-fourths),  &c.,  what  is  it  called  ? 

A.  A Fraction. 

190.  What  does  the  figure  below  the  line  show,  and  what  is 
it  called  ? 

A.  It  shows  how  many  parts  the  integer  or  whole  num- 
ber is  divided  into,  and  is  called  the  denominator.  Thus 
^ ; the  figure  2 below  the  line  shows  that  the  whole  num- 
ber is  divided  into  two  parts,  and  is  called  the  denom- 
inator. 

191.  What  does  the  figure  above  the  line  show,  and  what  is  it 
called  ? 

A.  It  shows  how  many  parts  of  the  integer  or  whole 
number  are  taken,  and  is  called  the  numerator.  Thus  l ; 
the  figure  1,  above  the  line,  shows  that  one  part  of  the 
whole  number,  which  is  divided  into  two  parts  by  the 
denominator  2,  is  taken,  and  is  called  the  numerator. 

192.  What  is  a Vulgar  Fraction? 

A.  It  is  an  expression  for  any  assignable  part  of  a unit 
or  whole  number  ; as  -f , f. 

193.  How  are  Vulgar  Fractions  divided  ? 

A.  Into  Proper  and  Improper. 

1 94.  When  is  a fraction  styled  proper  ? 

A.  When  its  numerator  is  less  than  its  denominator ; 
as  A f , f,  &c. 

195.  What  is  an  improper  fraction  ? 

A.  It  is  a,  fraction  whose  numerator  is  equal  to,  or 
greater  than  its  denominator  ; as  |-,  |,  &c. 

Remark  1. — When  a fraction  is  expressed  in  a simple  form,  or 
stands  alone,  it  is  called  a single  or  simple  fraction  ; as  §,  f,  &c. 

R.  2. — When  a fraction  is  expressed  in  a compound  form,  or 
the  fraction  of  a fraction,  as  ^ of  | of  f of  |,  etc.,  it  is  called  a com- 
pound fraction  by  some  authors,  but  not  by  all.  The  expression 
signifies  the  multiplication  of  fractions. 

R.  3. — A whole  number  with  a fraction  is  called  a mixed  num- 
ber or  quantity ; as  If,  2|,  &c. 

R.  4. — The  numerator  of  a fraction  is  a dividend,  and  the  denom- 
inator a divisor,  and  are  called  the  terms  of  a fraction. 
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REDUCTION  OF  VULGAR  FRACTIONS. 

196.  "What  is  the  reduction  of  vulgar  fractions  ? 

A.  It  is  changing  them  from  one  form  to  another,  to 
prepare  them  for  the  operations  of  addition,  subtraction, 
multiplication,  and  division. 

CASE  I. 

197.  How  do  you  reduce  fractions  to  their  lowest  terms  ? 

A.  Divide  the  numerator  and  denominator  by  their 
greatest  common  measure,  or  by  any  number  that  will 
divide  both  without  a remainder,  and  the  quotients  again 
in  the  same  manner,  till  there  is  no  number  greater  than 
1 that  will  divide  them. 

EXAMPLES. 

1.  Reduce  T322g-  of  a year  to  its  lowest  terms. 


OPERATION. 

*32  ) 128  ( 4.  32  is  the  greatest  common  measure. 

128 

, 32  ) 32  ( 1 , 8 ) 32  4 . . 

then  32  ) 128  (“4  A'’°r  8)128~16  * ~4  A’ 


2.  Reduce  ^ of  a day  to  its  lowest  terms.  Ans.  £ . 

3.  Reduce  #4  of  a hogshead  to  its  lowest  terms. 

Ans. 

4.  Reduce  ff~f  of  a gallon  to  its  lowest  terms. 

Ans. 

5.  Reduce  lowest  terms.  Ans. 

6.  Reduce  ^f-f  to  its  lowest  terms.  Ans.  -f. 

CASE  II. 

198.  How  do  you  reduce  a mixed  number  to  its  equivalent 
improper  fraction  ? 

A.  Multiply  the  whole  number  by  the  denominator  of 


* See  Q.  183. 
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the  fraction,  and  to  the  product  add  the  numerator, 
under  which  place  the  denominator. 


_6 

83 


EXAMPLES. 

1.  Reduce  13|  to  its  equivalent  improper  fraction. 

We  multiply  the  whole  number  (13) 

by  the  denominator  of  the  fraction, 
which  is  6,  and  to  this  product  add  the 
numerator,  which  is  5,  then  under  the 
product  so  increased  we  place  the  de- 
nominator, 6. 

2.  Reduce  36^  to  its  equivalent  improper  fraction. 

Ans. 

3.  Reduce  34||-  to  an  improper  fraction. 

Ans.  -%j7-. 

4.  Reduce  324f  to  an  improper  fraction. 


5.  Reduce  6247T5Tr  to  an  improper  fraction. 

Ans.  APJJlJ- 


Te‘ 


CASE  III. 


199.  How  do  you  reduce  an  improper  fraction  to  a whole  or 
mixed  number  ? 

A.  Divide  the  numerator  by  the  denominator,  and  if 
there  be  a remainder  it  will  be  the  numerator  to  the  given 
denominator,  which  affix  to  the  whole  number. 

EXAMPLES. 

1.  Reduce  to  a whole  or  mixed  number. 

6 ) 83t 

Ans.  13# 


The  numerator  83  is  divided  by  the 
denominator  6. 


2.  Reduce  to  a whole  or  mixed  number. 

Ans.  36^. 

3.  Reduce  - to  its  equivalent  whole  or  mixed 

number.  Ans.  34^|. 

4.  Reduce  to  a whole  or  mixed  number. 


* See  Q.  198. 


10 


f See  Q.  199. 
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5.  Reduce  to  a whole  or  mixed  number. 

Ans.  6247T5g. 

6.  Reduce  to  a whole  number.  Ans.  5. 

CASE  IV. 

200.  How  do  you  reduce  a whole  number  to  an  equivalent 
fraction  having  a given  denominator  ? 

A.  Multiply  the  whole  number  by  the  given  denomi- 
nator, and  place  the  product  over  the  said  denominator. 

EXAMPLES. 

1.  Reduce  8 to  a fraction  whose  denominator  shall  be  7. 

* 8x7  = 56 . -5ye-  Ans.  = 8,  proof. 

2.  Reduce  13  to  a fraction  whose  denominator  shall  be 

14.  Ans. 

3.  Reduce  1000  to  a fraction  whose  denominator  shall 

be  60.  Ans.  JLo_o_oo. . 

CASE  Y. 

201.  How  do  you  reduce  a compound  fraction  to  a simple  one 
of  the  same  value  ? 

A.  Reduce  whole  and  mixed  numbers  to  their  equivalent 
fractions,  cancel  equal  factors  of  the  numerators  and  de- 
nominators ; then  multiply  the  remaining  numerators  to- 
gether for  a new  numerator,  and  the  remaining  denomina- 
tors for  a new  denominator. 

Remark. — A whole  number  is  changed  to  an  imperfect  fraction 
by  drawing  a line  under  it,  and  writing  1 for  a denominator. 
Thus  8=f  and  12=1T2,  &c. 

EXAMPLES. 

1.  Reduce  £ of  f of  f to  a simple  fraction. 

The  numerator  3 cancels  the 

If  $ 4 1 denominator  3,  and  the  nu- 

$ ^ 5=^  merator  4 cancels  the  denom- 

inator 4. 


* See  Q.  200. 


f See  Q.  201. 
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2.  Reduce  f of  £ of  f of  to  a simple  fraction. 

The  numerator  3 is  con- 


* l^An, 

4 $ $ 8 r¥ 


tained  in  the  denominator 
6,  2 times. 

3.  Reduce  of  of  f of  16  to  a simple  fraction. 

3 4 $ H „ ■. 

— — - — =4  Ans. 

H *%  8 1 8 

T 

4.  Reduce  4 of  T4¥  of  4 of  13f  to  a simple  fraction. 


. , 7 4 7 55 

13|=-5,s_;  then  _ _ _ 


2 6 9 5 — ^13  5 /4t7  Q 
5 127  —°51?  J±nb' 


5.  Reduce  t7-j  of  T8¥  of  ^ of  17^-  to  a simple  fraction. 

Ans. 

CASE  VI. 

202.  How  do  you  reduce  fractions  of  different  denominators 
to  a common  denominator  ? 

A.  Multiply  each  numerator  into  all  the  denominators, 
except  its  own,  for  a new  numerator,  and  all  the  denomi- 
nators together  for  a common  denominator. 


1.  Reduce  f and  f to  a common  denominator. 
*3X7=21,  and  6X4=24,  and  4x7  = 28  c.  d. 

Ans.  f i and 

2.  Reduce  f-  and  4 of  f to  a common  denominator. 

Ans.  and  jff. 

3.  Reduce  f-,  of  34,  |,  and  f to  a common  denomi- 

' Am  945  3500  1008  1080 

natoi.  jl ns.  j^o,  tYgo’  TaFo»  T2go- 

4.  Reduce  f,  4,  4,  and  f to  a common  denominator. 

AnQ  672  1029  1008  784 

Jins,  ixyg,  TXY6»  Tl7  6’  TTT6- 


CASE  VII. 


203.  How  do  you  reduce  fractions  of  different  denominators 
to  their  least  common  denominator  ? 

A.  Reduce  all  the  fractions  to  their  simplest  forms, 


* See  Q.  202. 
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then  find  the  least  common  multiple  of  all  the  denomi- 
nators, and  it  will  be  the  least  common  denominator,* 
into  which  divide  each  particular  denominator, f and  mul- 
tiply the  quotient  of  each  by  its  numerator!  for  a new 
numerator. 

EXAMPLES. 

1.  Reduce  f,  •§-,  f,  f and  f to  their  least  common  de- 
nominator. 

*6  8 ;4  0 #,  all  the  denominators.  2 (a  factor  of 
6)  is  cancelled  in  8 (#x3  = 0),  and  3X8  = 24,  least 
common  denominator.  f24=6  = 4,  and  4X51=20,  first 
numerator.  24=8=3,  and  3 X 7 = 21,  second  numera- 
tor. 24=4  = 6,  and  6 X 3 = 18,  third  numerator.  24 = 
6 = 4,  fourth  numerator.  24=3  = 8,  and  8X2=16,  fifth 
numerator.  Ans.  ff,  ^f,  and  if. 

2.  Reduce  f,  f,  and  f to  their  least  common  denomi- 
nator. Ans.  ff,  ff,  and  ff . 

3.  Reduce  f,  f-,  f,  and  f to  their  least  common  denom- 
inator. Ans.  ff,  ff,  ff,  and  if. 

204.  When  it  can  conveniently  be  done,  either  multiply  or 
divide  both  terms  of  a fraction  by  any  number  that  will  make  its 
denominator  equal  to  the  other  denominators,  and  you  will  have 
a common  denominator. 

EXAMPLES. 

1.  Reduce  f and  f to  a common  denominator. 

fX2§=f  Ans.  f and  f . 

2.  Reduce  f and  f to  a common  denominator. 

Ans.  f , f. 

3.  Reduce  ^ and  § to  a common  denominator. 

Ans.  and  T82. 

4.  Reduce  an^  f to  a common  denominator. 

Ans.  f and  f. 

205.  When  there  are  mixed  numbers,  reduce  their  fractional 
parts  to  a common  denominator,  and  affix  them  to  the  whole 
numbers. 


* See  Q.  186  and  203. 
^ See  Q.  203. 


f See  Q.  203. 
§ See  Q.  204. 
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EXAMPLES. 

1.  Reduce  8§  and  to  a common  denominator. 

|-X  2=-|*  Ans.  8|- and  f . 

2.  Reduce  8 1 and  to  a common  denominator. 

Ans.  8£  and 

3.  Reduce  13|  and  6L  to  a common  denominator. 

Ans.  13-g-  and  6-|=20f. 

4.  Reduce  324r52-  and  214|-  to  a common  denomina- 
tor. Ans.  324t5¥,  214-j^-. 

5.  Reduce  27f,  13|,  and  7-f  to  a common  denominator. 

(fxl0=|§.  |X8=|§.  |x5=}i) 

2Y+13+7+Jg+i^+fi=49^0-  Ans. 

ADDITION  OP  VULGAR  FRACTIONS. 

CASE  VIII. 

206.  How  do  you  add  vulgar  fractions  ? 

A.  Reduce  all  the  fractions  to  their  simplest  forms, 
and  then  to  their  least  common  denominator,  and  add 
together  the  numerators. 

EXAMPLES. 


1 . Add  together  8f  and  -f. 

f=f  £+ft=f=l£>  and  8 + H=9£  Ans. 

2.  Add  together  13|-  and  6i.  Ans.  20f. 

3.  Add  together1  324^-  and  214§.  Ans.  539-j1^. 

4.  Add  together  27f,  13f,  and  7|.  Ans.  49^. 

5.  Add  together  and  Ans.  1-|. 

6.  Add  together  f,  and  f.  Ans.  2~. 

7.  Add  together  -I  of  4 


4^5  and  F 0f 


Ans.  l-l|. 

SUBTRACTION  OF  VULGAR  FRACTIONS. 


CASE  IX. 

207.  How  do  you  subtract  vulgar  fractions  ? 

A.  Prepare  the  fractions  as  in  addition,  then  take  the 


* See  Q.  205. 


10* 


f See  Q.  206. 
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less  numerator  from  the  greater,  and  place  the  difference 
over  the  denominator. 

EXAMPLES. 


1.  What  is  the  difference  between  f and.  \ ? 

and  f — f*=£  Ans. 


2.  From  take 

3.  From  -f  take  | . 

4.  From  take  TST. 

5.  From  take  1^-. 

6.  From  8 take  A.  (8=-^-) 

7.  From  A of  A take  \ of 

8.  From  16  take 

9.  From  8-^  take  f of  16. 


Ans.  -1-. 
Ans. 

Ans. 

Ans.  J fl. 
Ans.  -^=7}. 
Ans.  3%. 
Ans.  15^. 

Ano  37 117 

Jins.  20  — 1To- 


MULTIPLICATION  OF  VULGAR  FRACTIONS. 

CASE  X. 

208.  How  do  you  multiply  vulgar  fractions  1 
A.  Cancel  equal  factors  of  the  numerators  and  denom- 
inators, then  multiply  the  remaining  numerators  together 
for  a new  numerator,  and  the  remaining  denominators  for 
a new  denominator. 


EXAMPLES. 

1.  Multiply  | by  f t?  *=i  A 

* 4 0 3 
3 

2.  Multiply  f of  8 by  I-  of  8. 

3 $ 7 $ 

-r  - - -=-v— — 21  Ans. 

$ l $ 1 T 

3.  Multiply  f of  | of  | of  6 by  f of  of  4. 

3 3 

% 3 $ 0 0 7 4 


$ 4 8 l % $ l 

t % 


—AA-—71  Ans. 


* See  Q„  207. 


f See  Q.  208. 
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4.  Multiply  £ of  f of  f of  f-  by  f of  -j.  Ans.  A 

5.  Multiply  f of  f of  16  by  f of  § of  7.  Ans.  18. 

6.  Multiply  by  f of  7^.  Ans.  I7y. 

7.  Multiply  f of  f of  7 by  f of  | of  ISA. 

Ans.  23-Ag. 


8.  Multiply  16  by  f . 

9.  Multiply  8 by  XV 

10.  Multiply  24  by  yV 

11.  Multiply  T3g  by  2. 

12.  Multiply  314  by  8+. 


Ans.  lOf. 
Ans. 
Ans.  1. 
Ans. 

Ans.  2763+. 


DIVISION  OF  VULGAR  FRACTIONS. 

CASE  XI. 

209.  How  do  you  divide  one  fraction  by  another  ? 

A.  Invert  the  divisor,  and  proceed  as  in  multiplication. 


1.  Divide  f by  f . 

2.  Divide  A by  x9y. 

3.  Divide  § of  4 by  f. 

4.  Divide  4J  by  f-  of  |. 

5.  Divide  if  by  27. 

6.  Divide  17  by  18. 

7.  Divide  5%  by  6|. 

8.  Divide  A of  by  f. 

9.  Divide  § of  A of  6 by  6. 

10.  Divide  36^-  by  4. 


Xf*=f$=lH 

-H=ii 

Mws.  3|. 

Mws.  6y. 

MwS.yyy. 

Ans. 

- 6 — 1AJ.WS 

4 3~4-12 

Mws.  A. 


REDUCTION  OF  FRACTIONS  OF  DIFFERENT 
DENOMINATIONS. 

CASE  XII. 

210.  How  do  you  reduce  a fraction  of  a higher  denomination 
into  one  of  a less  ? 


* See  Q.  209. 
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A.  Multiply,  as  in  whole  numbers,  by  as  many  of  the 
next  less  as  make  one  of  this  denomination. 

EXAMPLES. 

1.  Reduce  of  a pound  to  the  fraction  of  a shilling. 

(20s*=£l  : multiply  by  20.) 

To  of  shilling,  Ans. 

2.  Reduce  l^iro  the  fraction  of  a farthing. 

T¥q  x X -r2-  X y = -Vo0- = 3f  1rs-  Ans- 

70 

3.  Reduce  f of  a minute  to  the  fraction  of  a second. 

if- =45  sec.  Ans. 

4.  Reduce  Tf^  of  a cwt.  to  the  fraction  of  a lb. 

Ans. 

5.  Reduce  f ff  of  a hogshead  to  the  fraction  of  a quart. 

ifi=65f<?te.  Ans. 

6.  Reduce  f of  a lb.  Avoirdupois  to  the  fraction  of  an 

ounce.  2y 02.  Ans. 

7.  Reduce  \ of  a day  to  the  fraction  of  an  hour. 

Ans.  6 hours. 

CASE  XIII. 

211.  How  do- you  reduce  a fraction  of  a less  denomination  into 
one  of  a higher  ? 

A.  Divide,  as  in  reduction  of  whole  numbers,  by  as 
many  of  this  denomination  as  make  one  of  the  next 
higher. 

EXAMPLES. 

1.  Reduce  f of  a shilling  to  the  fraction  of  a pound. 

(f20s.  = £:  divide  by  20.) 

i "^20f =iX5o=£jT(r  Ans- 

2.  Reduce  ^ of  a pennyweight  to  the  fraction  of  an 

ounce  Troy.  Ans.  oz . 

3.  Reduce  of  an  ounce  Avoirdupois  to  the  frac- 
tion of  a lb.  Ans.  ±lb. 


* See  Q.  210. 


f See  Q.  211. 
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4.  Reduce  6 hours  to  the  fraction  of  a day. 

Am.  i d . 

5.  Reduce  £ of  a lb.  to  the  fraction  of  a cwt. 

Ans.  xto cwt. 

6.  Reduce  65-|  quarts  to  the  fraction  of  a hogshead. 

Am.  ££\lihd. 

CASE  XIV. 

212.  How  do  you  reduce  a whole  number  to  the  fraction  of  a 
higher  denomination  ? 

A.  Reduce  the  given  quantity  to  the  lowest  denomina- 
tion mentioned,  for  a numerator,  and  reduce  the  integral 
part  to  the  same  denomination,  for  a denominator. 


EXAMPLES. 

1.  Reduce  35.  6c?.  to  the  fraction  of  a pound. 
s.  d. 

3 6— 42c?.  N.*; 

£ s.  d. 

lX20xl2  = 240c?.D.* 


:5To  — Jo>£- 


(6  in  42  and  12.) 

1 1 i _ 7 n 

Or,  4 

T 2 

2.  Reduce  6s.  8c?.  2 qrs.  to  the  fraction  of  a pound. 

s.  d.  qrs. 

6 8 2 

12  161  1 

80  ==if  ^ns‘ 

4 1 
332 qrs. 

3.  Reduce  8 cwt.  1 qr.  to  the  fraction  of  a ton. 

Ans. 

4.  Reduce  8 gals,  to  the  fraction  of  a hogshead. 

Am.  ~hhd. 

5.  Reduce  4 hours,  40  min.  30  sec.  to  the  fraction  of 

day.  Am.  $££<?. 


* See  Q.  212. 


f See  Q.  208. 
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6.  Reduce  8 inches  to  the  fraction  of  a furlong. 

Ans-  i >hfur. 

CASE  XV. 

218.  How  do  you  reduce  a fraction  to  whole  numbers  of  less 
denominations,  or  find  the  value  of  a fraction  ? 

A.  Multiply  the  numerator  by  as  many  of  the  next  less 
as  make  one  of  this  higher  denomination,  and  divide  the 
product  by  the  denominator ; if  there  be  a remainder, 
reduce  it  to  the  next  lower  denomination,  and  divide  as 
before. 

EXAMPLES. 

1.  What  is  the  value  of  of  a pound  ? 

or  10s.  Ans. 

2.  What  is  the  value  of  of  a pound  Troy  ? 

Ans.  5os.  4 pwts.  8-^grs. 

3.  What  is  the  value  of  ? Ans.  3s.  6d. 

4.  What  is  the  value  of  f-f  of  a ton  ? 

Ans.  8 cwt.  1 qr. 

5.  What  is  the  value  of  of  a hhd.  ? Ans.  'I gal. 

6.  What  is  the  value  of  day  ? 

Ans.  4 h.  40 m.  30 s. 

1.  What  is  the  value  of  of  a furlong  ? 

Ans.  8 in. 


REMARKS  AND  NOTES  IN  MULTIPLICATION  AND 
DIVISION  OF  VULGAR  FRACTIONS. 

Remark  1. — 'Dividing  the  denominator  of  a fraction  by  any 
number  is  the  same  as  multiplying  its  numerator.  Thus  ^ : the 
denominator  6,  divided  by  3,  gives  a quotient  2,  for  a denomina- 
tor ; then  the  numerator  1,  placed  over  this  =£.  The  numerator 
1X3=3,  then -|=I. 

Remark  2. — Multiplying  the  denominator  by  any  number  is 
the  same  as  dividing  its  numerator.  Thus  § : 

D.  D.  N.  N.  N. 

3X2=6.  §=£,  and  2^2=1 ; A. 


* See  Q.  213. 
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Remark  3. — A fraction  is  multiplied  by  multiplying  its  nu- 
merator, or  dividing  its  denominator ; and  a fraction  is  divided 
by  dividing  its  numerator  or  multiplying  its  denominator. 

Remark  4. — If  the  numerator  and  denominator  of  a fraction 
be  both  multiplied  or  divided  by  the  same  number,  the  value  of 
the  fraction  ■will  remain  the  same. 

NOTE  I. 


214.  How  do  you  multiply  a fraction  by  a whole  number,  or  a 
whole  number  by  a fraction  ? 

A.  Multiply  the  whole  number  by  the  numerator  of 
the  fraction,  and  divide  the  product  by  the  denominator. 

Remark. — If  the  numerator  be  1,  divide  the  whole  number  by 
the  denominator. 

EXAMPLES. 


1.  Multiply  16  by  §. 

16*X2  = 32,  and  32-f-3  = 10^  Ans. 

2.  Multiply  24  by  f.  3 5 

. X -r=15  Ans. 


3.  Multiply  14  by 

4.  Multiply  318  by  f. 

5.  Multiply  627  by  f. 

6.  Multiply  324  by 

7.  Multiply  8 by  T\. 

8.  Multiply  8 by  T\. 

9.  Multiply  3 by  T‘^. 

10.  Multiply  2^  by  24. 

11.  Multiply  T3g-  by  2. 


$ 

1 


1 

Ans.  7. 
Ans.  136f. 
Ans.  548 §. 
Ans.  81. 

A=| =2}  a™. 


Ans. 
Ans.  \. 
Ans.  1 . 


Ans. 


NOTE  II. 


215.  How  do  you  proceed  when  one  of  the  numbers  to  be 
multiplied  is  a mixed  number  ? 

A.  First  multiply  by  the  whole  number,  and  then  by 


* See  Q,  214. 
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its  fractional  part  separately,  and  add  together  the  prod- 
ucts. 


EXAMPLES. 


1.  Multiply  16  by  9f. 


2.  Multiply  314  by  8f. 

3.  Multiply  71  by  16f. 

4.  Multiply  37  by  8f. 

5.  Multiply  234  by  37f. 


16x9*  = 144,  and 
16Xf*=_10f 
Total,  I54f  Ans. 
Ans.  27631 
Ans.  Il7l|. 

Ans.  3 OOf. 
Ans.  8833f. 


note  in. 

216.  How  do  you  divide  a whole  number  by  a fraction  ? 

A.  Multiply  the  whole  number  by  the  denominator, 
and  divide  the  product  by  the  numerator. 

Remark. — When  it  can  be  done  without  a remainder,  divide 
the  whole  number  by  the  numerator,  and  multiply  the  quotient 
by  the  denominator. 


EXAMPLES. 


1.  Divide  8 by  f. 

8X4f 

2.  Divide  17  by  f . 

3.  Divide  3 by  T7^. 

4.  Divide  8 by  §. 

5.  Divide  24  by  f . 


32,  and  32-f-3  = 10f  Ans. 

Ans.  2 Of. 
Ans.  6f. 
8-7-2  = 4x3  = 12  Ans. 

Ans.  64. 


NOTE  IV. 


217.  How  do  you  divide  a fraction  by  a whole  number  ? 

A.  Write  1,  over  the  whole  number  for  a numerator, 
and  proceed  as  in  multiplication. 

Remark. — A whole  number  is  inverted  by  placing  1 over  it. 

* See  Q.  216.  ' f See  Q.  216. 
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EXAMPLES. 

1.  Divide  f by  8. 

2.  Divide  f by  24. 

3.  Divide  | by  17. 

4.  Divide  10^  by  2. 

5.  Divide  of  -f-  of  6 by  6. 

3 

i 

6.  Divide  of  7 by  7. 

7.  Divide  74f  by  6. 

8.  Divide  36^-  by  4. 

9.  Divide  49-f-  by  16. 


DECIMAL  FRACTIONS. 

218.  What  is  a decimal  fraction  ? 

A.  It  is  a fraction  whose  denominator  is  a unit,  with 
as  many  ciphers  annexed  as  there  are  places  of  figures  in 
the  numerator ; as  t3q,  yq-q,  &c. 

219.  How  is  a decimal  fraction  generally  expressed  ? 

A.  By  a point  written  at  the  left  of  the  numerator,  or 
between  the  place  of  units  and  decimals  ; thus  T^-=,3, 
and  7 and  ^==7,3. 

220.  How  do  decimal  figures  decrease  in  value  from  the 
place  of  units  towards  the  right  ? 

A.  In  tenfold  ratio. 

221.  How  do  you  enumerate  decimals  ? 

A.  Begin  with  the  first  figure  to  the  right  of  the  deci- 
mal point,  and  enumerate  towards  the  right  by  saying 
tenths,  hundredths,  thousandths,  ten-thousandths,  hun- 
dred-thousandths, &c„ 


Z v _*  — i- 
3 X $ ~J2 


Ans.  Jj. 
Ans.  Tf^. 
Am.  5%. 


- - £ Am 

7 1 $~7  ' 

Am.  |-. 
Am.  12^i. 
A'/zs.  9-^j. 


* See  Q.  217. 
11 
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Remark  1. — Decimals  increase,  from  the  right  towards  the 
left,  in  the  same  ratio  as  whole  numbers. 

222.  When  a decimal  is  joined  to  a whole  number,  what  is  the 
expression  called,  and  what  does  it  equal  ? 

A.  It  is  called  a mixed  number,  and  equals  an  im- 
proper fraction,  whose  numerator  is  all  the  figures  of  the 
mixed  number  taken  as  a whole  number,  and  whose 
denominator  is  the  denominator  of  the  decimal  part ; thus 

3,o==f|,  42,28=-\Vo8-- 

223.  Repeat  the  following 

TABLE  FOR  ENUMERATING  DECIMALS. 


5 3 1,  23456789 


Remark  2. — When  a cipher  is  annexed  to  a decimal  its  value 
is  not  altered,  but  when  a cipher  is  prefixed  to  a decimal  it  de- 
creases its  value  in  a tenfold  ratio,  by  causing  the  removal  of  the 
decimal  one  place  farther  to  the  right ; thus  ,3=rT-  and  ,03—-^. 

EXAMPLES. 

Enumerate  and  read  the  following  numbers. 

1.  1,2.  Ans.  One  and  two  tenths. 

2.  43,87.  Ans.  43  and  87  hundredths. 

3.  7,647.  Ans. . 

4.  6 , 4 7 8 5 = 6 

5.  467,8076843  = 467t8qO^^8o4o3o. 

0.  ,234784=tVA7o8oV 

7.  6,0004  = =f(TooTr. 

8.  48,7  = 48tV=-4t8o-* 

9. -47,006=47XTfto- 

10.  76,489762. 


ADDITION  AND  SUBTRACTION  OF  DECIMALS.  123 


ADDITION  OF  DECIMALS. 

RULE. 

224.  How  do  you  write  the  numbers  to  add  them  ?• 

A.  Whole  numbers  under  whole  numbers,  and  deci- 
mals under  decimals,  tenths  under  tenths,  hundredths 
under  hundredths,  &c. 

225.  How  do  you  add,  and  where  do  you  place  the  decimal 
point  ? 

A.  Add  as  in  simple  addition,  or  addition  of  federal 
money,  and  place  the  decimal  point  directly  under  the 
points  above. 

EXAMPLES. 

1.  What  is  the  sum  of  321,81  ; 36,082  ; 24,323  ; 

419.18  ? 

Remark. — Keep  the  decimal  points  directly  under  each  other 
in  addition  and  subtraction. 

321,8.1* 

36,082 

24,323 

416,18 

Ans.  798,395f 

2.  What  is  the  sum  of  1 lb.  ; ,875  lbs. ; ,75  lbs. ; ,50 

fbs. ; and  ,25  lbs.  ? Ans.  3,375 lbs. 

3.  What  is  the  amount  of  34,16  cwt.  ; 84,02  cwt.  ; 

63.18  cwt.  ; and  ,005  cwt.  ? Ans.  181,365 civt. 

4.  What  is  the  sum  of  75  and  fifty  hundredths  ; 36 
and  25  hundredths,  and  6 lbs.  ? Ans.  111,1  bibs. 

5.  What  is  the  sum  of  thirty-six  hundredths  and 

ninety-five  ten-millionths  ? Ans.  ,3600095. 

SUBTRACTION  OF  DECIMALS. 

RULE. 

226.  How  do  you  write  the  numbers  to  subtract  one  from 
the  other  ? 


* See  Q.  224. 


f See  Q.  225. 
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A.  The  less  whole  number  under  the  greater,  and 
decimals  under  decimals,  as  in  addition. 

227.  How  then  do  you  proceed  ? 

A.  Subtract  as  in  simple  subtraction,  and  point  off 
the  decimals  as  in  addition  of  decimals. 


EXAMPLES. 


1.  From  4 take  2,083. 

(Vacant  places  sup-  4,000 

plied  with  ciphers.)  *2,083 


4, 

2,083 


Ans.  I,9l7f  Ans.  1,917 

2.  From  115  take  86,375.  Ans.  28,625. 

3.  From  72,34  take  ,03.  Ans.  72,31. 

4.  From  16  minutes  take  15,999  minutes. 

Ans.  ,001. 

6.  From  24,6  years  take  16,34786  years. 

Ans.  8,25214  years. 

MULTIPLICATION  OF  DECIMALS. 

EULE. 


228.  How  do  you  multiply  mixed  numbers  or  pure  decimals  ? 

A.  As  in  whole  numbers. 

229.  How  do  you  point  off  the  decimals  in  the  product  ? 

A.  By  counting  as  many  figures  from  the  right  of  the 
product  towards  the  left  as  there  are  decimals  in  both 
factors,  or  both  the  multiplier  and  multiplicand. 

230.  When  there  is  a deficiency  of  places  in  the  product,  how 
is  it  to  be  supplied  ? 

A.  By  prefixing  ciphers  to  the  product. 


EXAMPLES. 

1.  Multiply  ,432  by  3,24. 

There  are  three  decimals  in  the  multiplicand,  and  two 
in  the  multiplier ; therefore  we  point  off  five  decimal 
figures  in  the  product. 


* See  Q.  226. 


f See  Q.  227. 
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OLD  WAY. 


,432  / 3,24* 

,432 

‘ 1296  / 8* 

3,24 

10368 

1728 

fl, 39968 

864 

1 OOR 

Ans.  1,39968 

,432=t%3o2q,  and  3,24— ; 
then  X = Tto'tf t — 1 XoVoVo  = 1)39968  Ans. 

Hence  you  see  the  propriety  of  the  rule  for  pointing  off  deci 
mals. 


2.  Multiply  3,74  by  ,13.  Ans.  ,4862. 

3.  Multiply  ,4678  by  ,324.  Ans.  ,1515672. 

4.  Multiply  48,63  by  8,48.  Ans.  412,3824. 

5.  Multiply  ,638478  by  ,112144. 

Ans.  ,071601476832. 

6.  Multiply  ,240  by  ,002. 

,240  / >002  Three  ciphers  arepre- 

a -wiTTV;  da  fixed  to  the  product. 

Ans.  J, 000480  * 

7.  Multiply  3 by  ,00009.  Ans.  ,00027. 

8.  Multiply  3 and  6 tenths  by  2 and  4 thousandths. 

Ans.  7,2144. 

9.  What  will  62,4  yards  of  calico  come  to  at  $,23  per 

yard?  Ans.  $14,352. 

10.  What  will  432,5  bushels  of  oats  come  to  at  $,45 

a bushel  ? Ans.  $194,625. 

DIVISION  OF  DECIMALS. 

KULE. 

231.  How  do  you  divide,  and  how  many  figures  do  you  point 
off  in  the  quotient  for  decimals  ? 

A.  Divide  as  in  whole  numbers,  and  point  off  from 
the  right  hand  of  the  quotient  as  many  figures  as  will 
make  the  decimal  places  in  the  divisor  and  quotient  equal 
to  those  in  the  dividend. 

232.  What  do  you  do  when  there  are  not  figures  enough  in 
the  quotient  to  answer  the  demand  ? 


* See  Q.  84  and  228.  f See  Q.  229. 


% See  Q.  230. 
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A.  Supply  the  demand  by  prefixing  ciphers  to  the 
quotient. 

233.  What  do  you  do  when  there  is  a remainder,  or  a deficien- 
cy of  places  in  the  dividend  ? 

A.  Annex  ciphers  to  the  remainder,  or  dividend,  and 
proceed  as  before. 

234.  How  are  the  ciphers  to  be  considered  ? 

A.  As  so  many  decimal  places  in  the  dividend. 


EXAMPLES. 


1.  Divide  1,39968  by  3,24. 

The  number  of  decimal 
places  in  the  dividend  is  five, 
and  the  number  of  decimal 
places  in  the  divisor  is  two ; 
therefore  we  must  point  off 
from  the  right  hand  of  the 
quotient  three  decimal  places, 
because  the  decimal  places  in  the  divisor  and  quotient, 
taken  together,  must  equal  the  decimal  places  in  the 


lividend. 

2.  Divide  412,3824  by  48,63.  Q.  8,48. 

3.  Divide  194,625  by  432,5.  Q.  ,45. 

4.  Divide  ,4862  by  ,13.  Q.  3,74. 

5.  Divide  ,1515672  by  ,4678.  Q.  ,324. 

6.  Divide  ,0044  by  ,4.-J-  Q.  ,011. 

7.  Divide  324,7  by  6,4. 


3,24  ) 1,39968  ( *,432 
1296 
1036 
972 
648 
648 


6,4)  324,7  %.  ..(50,734  + 
320 
470 
448 
220 
192 
280 
256 
24 


The  figure  7,  together 
with  the  three  ciphers 
annexed,  make  four  deci- 
mal places  in  the  divi- 
dend, and  as  there  is  but 
one  decimal  figure  in  the 
divisor,  you  must  count 
off  three  decimal  places 
to  the  right  of  the  quo- 
tient. 


* See  Q.  231. 


f See  Q.  232. 


\ See  Q.  233-4. 
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Remake. — The  division  might  still  be  continued,  by  annexing 
ciphers  ; but  it  is  already  carried  sufficiently  far  to  answer  prac- 
tical purposes. 

8.  Divide  23,41  by  3,42.  Q.  6,845  + . 

9.  Divide  7,2144  by  3,6.  Q.  2,004. 

10.  Divide  ,00027  by  00009.  Q.  3. 

REDUCTION  OF  DECIMALS. 

CASE  I. 

285.  How  do  you  reduce  a Vulgar  Fraction  to  its  equivalent 
decimal  ? 

A.  Annex  ciphers  to  the  numerator,  and  divide  by  the 
denominator,  as  in  division  of  decimals. 

236.  How  many  places  do  you  point  off  in  the  quotient  for 
decimals  ? 

A.  As  many  as  there  are  ciphers  annexed. 

237.  When  there  is  a deficiency  of  places  in  the  quotient, 
what  do  you  do  ? 

A.  Supply  this  deficiency  by  prefixing  ciphers  to  the 
quotient. 

EXAMPLES. 

1 . Reduce  to  a decimal. 

There  are  no  decimals  in  the  divisor, 

8 ) 7+000  consequently  the  decimals  in  the  quo- 
Ans.  js75f  tientmust  be  equal  in  number  to  those 
in  the  dividend. 

2.  Reduce  J to  a decimal.  Ans.  ,25. 

3.  Reduce  |,  and  4 to  equivalent  decimals. 

Ans.  ,5  ,2  ,75  ,1666  + . 

4.  Reduce  and  to  decimals. 

Ans.  ,074074+  and  ,06976  + . 

CASE  II. 

238.  How  do  you  write  the  several  given  denominations,  to 
reduce  numbers  of  different  denominations  to  decimals  ? 

A.  Write  them  under  each  other,  beginning  with  the 
least  denomination,  and  proceeding  to  the  greatest. 


* See  Q„  235. 


f See  Q.  236. 


1 See  Q.  237. 
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239.  How  then  do  you  divide  ? 

A.  As  in  reduction ; farthings  by  as  many  farthings  as 
make  a penny,  shillings  by  as  many  shillings  as  make  a 
pound,  &c. 

240.  What  will  be  the  decimal  required  ? 

A.  The  last  quotient. 

EXAMPLES. 

1.  Reduce  Ids.  \\d.  (or  4 d.  3qrs.)  to  the  decimal  of  a 
pound. 

4 in  3,0,  7 times 
and  2 over  ; in 
20,  5 times;  12  in 
4,7,  3 times,  &c. 

2.  Reduce  6 oz.  13q)wts.  Ggrs.  to  the  decimal  of  a lb. 

Troy.  Ans.  ,55520833 + M. 

3.  Reduce  85-  13.  2 scr.  3 grs.  to  the  decimal  of  a lb. 

Apothecaries’  weight.  Ans.  ,684548 +lb. 

4.  Reduce  2 qrs.  18 lbs.  to  the  decimal  of  a cwt.  Avoir- 
dupois. Ans.  ,6607142+cwh 

5.  Reduce  3qrs.  1 na.  to  the  decimal  of  a yard. 

Ans.  ,8125yd. 

6.  Reduce  2 ft.  9 in.  to  the  decimal  of  a yard. 

Ans.  ,91666  -\-yd,. 

7.  Reduce  3 roods  to  the  decimal  of  an  acre. 

Ans.  ,7 5a. 

8.  Reduce  4 cwt.  3 qrs.  1 Gibs.  8 oz.  3 drs.  to  the  decimal 

of  a ton.  Ans.  ,2448713  + T. 

9.  Reduce  Qfur.  Grds.  to  the  decimal  of  a mile. 

Ans.  ,76875m. 

CASE  HI. 

241.  How  do  you  reduce  decimals  to  whole  numbers  of  lower 
denominations  ? 

A.  Multiply  the  given  decimal  as  in  reduction,  pounds 
by  as  many  shillings  as  make  a pound,  shillings  by  as 
many  pence  as  make  a shilling,  &c.,  and  cut  off,  each 


b arthings  a penny,  4* 
Pence  a shilling,  12 
Shillings  a pound,  20 


4,75 


16,395833  + 


Ans.  £,819791 + t 


* See  Q.  239. 


f See  Q.  238. 
6 


% See  Q,  240. 
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time  after  multiplying,  as  many  places  to  the  right,  for 
decimals,  as  there  are  in  the  given  decimal. 

242.  What  •will  be  the  answer  ? 

A.  The  several  denominations  at  the  left  of  the  deci- 
mal point. 

EXAMPLES. 

1.  What  is  the  value  of  £,819791  ? 

£ ,819791  / 20*  shillings  make  a pound. 

S.  16,395820  / 12  pence  a shilling. 

fr?.  4,749840  / 4 farthings  a penny. 
qrs.  2,999360  Arts..  16s.  id.  2,99936  or  3qrs.  nearly. 

2.  What  is  the  value  of  ,55520833  of  a lb.  Troy? 

Arts.  6oz.  13 pzvts.  5 -f-  or  nearly  Qgrs. 

3.  What  is  the  value  of  ,684756  of  a lb.  Apothecaries’ 

weight?  Arts.  85  13  2$  4 +grs. 

MISCELLANEOUS  EXAMPLES  IN  FRACTIONS. 

1 . Reduce  to  its  lowest  terms.  Arts.  1. 

2.  Reduce  ^-§|-  to  its  lowest  terms.  Arts. 

3.  If  a hogshead  of  molasses  cost  $32,40,  what  part 

of  it  did  $16,20  purchase  ? Arts.  \Khd. 

4.  What  fractional  expression  is  equivalent  to  36-|  ? 

Arts. 

5.  To  what  whole  or  mixed  number  is  equiva- 
lent ? Ans.  34i|. 

6.  If.  a bushel  of  wheat  cost  10s.,  Avlrnt  cost  -y5-  ? 

Am.  50s.  = £2  10s. 

7.  Make  6 equal  to  a fractional  expression,  the  denom- 
inator of  which  shall  be  7.  Ans.  -y-. 

8.  If  a ton  of  hay  cost  $25,  what  will  ^ of  f of  -f  of 

a ton  cost?  Ans.  $5. 

9.  What  is  the  common  denominator  of  ^ and  f-  ? 

Ans.  6. 


* See  Q.  241. 


f See  Q.  242. 
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10.  What  is  the  sum  of  ^ and  |-  ? Ans.  -|==1^. 

1 1 . What  is  the  difference  between  and  f-  ? Ans.  A. 

12.  What  is  the  least  common  multiple  of  4,  6,  and  8 ? 

Ans.  24. 

13.  What  is  the  least  common  denominator  of  A,  f, 

and  | ? (Fractions  reduced =f§,  ££,  ££.) 

Ans.  60. 

14.  Reduce  48^  and  7§  to  their  least  common  denom- 
inator. Ans.  48§  and  7£. 

15.  What  is  the  sum  of  48|  and  7£  ? Ans.  5 6£. 

16.  From  48£  take  7§.  Ans.  40f. 

17.  What  is  the  product  of  £ of  of  4 multiplied  by 

| of  16  ? ■ Ans.  36. 

18.  At  |-  of  a dollar  per  bushel,  what  will  24  bushels 

of  rye  come  to  ? Ans.  $15. 

19.  Divide  15  dollars  equally  among  24  men. 

Ans.  of  a dollar. 

20.  How  many  shillings  are  contained  in  of  a pound  ? 

Ans.  15  s. 

21.  Reduce  155.  to  the  fraction  of  a £.  Ans.  ££. 

22.  Divide  £ of  a dollar  by  9.  Ans.  y75  of  a dollar. 

23.  What  part  of  a pound  is  6s.  7 d.  ? Ans.  £^jq. 

24.  What  is  the  value  of  f of  a pound  ? 

Ans.  17s.  9 d.  ligrs. 

25.  What  will  3,75  tons  of  hay  cost  at  $6,25  per  ton? 

Ans.  $23,437+. 

26.  Divide  $3,24  equally  among  6 men.  Ans.  $,54. 

27.  Divide  $74,18  by  $,02. 

$74,18=$,02=$3709  dollars.  Ans. 

28.  Multiply  $37,09  by  2 cents. 

$37,09  X $,02  =$,7418  cents.  Ans. 

29.  Multiply  74  cents  by  2 mills.  Ans.  $,00148. 

30.  Divide  $,00148  by  ,002.  Ans.  ,74. 

31.  Reduce  A to  its  equivalent  decimal.  Ans.  ,5. 

32.  Reduce  8s.  4c?.  3 qYs.  to  the  decimal  of  a pound. 

Ans.  £,4197916+. 
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33.  Reduce  ,34786  of  a pound  (English  money)  to 
whole  numbers  of  lower  denominations. 

Ans.  £6  11. s\  2 qrs.  nearly. 


MENTAL  EXERCISES  IN  FEDERAL  MONEY  AND 
REDUCTION. 

QUESTIONS. 

1.  How  many  mills  make  1 cent  ? 

2.  How  many  mills  make  10  cents  ? 

3.  If  the  tax  on  1 dollar  be  4 mills,  what  will  the  tax 
of  that  man  be  who  has  $1000  ? $300  ? $250?  $700  ? 
$8000  ? $75? 

4.  How  many  cents  do  100  mills  make  ? 1000  ? 20  ? 
60?  800?  8000?  65?  750  ? 

5.  Which  is  of  the  greatest  value,  1000  mills,  or  3 dol- 
lars? 87000  mills,  or  87  dollars? 

6.  A gentleman  had  a tax  of  80  dollars  to  pay  to  the 
state,  at  the  rate  of  5 mills  on  the  dollar ; what  was  the 
amount  of  the  property  assessed  ? 

Solution  : $80=80000  mills.  5 in  80,  16  times,  and 
in  80000,  16000  times.  Ans.  16000  dollars. 

Proof:  16000X5  mills = $80 ; or  5 mills=-|  cent, 
and  $80  = 8000  cents;  then  8000-f-^-=  16000,  Jcent=l 
dollar,  and  8000  cents  at  the  same  rate  =16 000  dol- 
lars. 

7.  How  many  cents  in  9 dimes  ? in  8^-  ? in  4 dimes  ? 

8.  Charles  had  40  cents,  and  gave  away  3|-  dimes  ; 
how  many  dimes  had  he  remaining  ? how  many  cents  ? 

9.  James  gave  1 cent  and  5 mills  for  1^  apple  ; how 
many  apples  could  he  purchase  for  7 cents  ? 

10.  How  many  dimes  in  15  dollars?  in  18?  in  21? 
in  175  ? in  81  ? 

11.  How  many  dollars  in  50  dimes?  in  60?  in  700? 
in  19000? 

12.  -John  had  1 dollar,  and  gave  4 dimes  to  a benevo- 
lent institution ; how  many  cents  had  he  remaining,  after 
purchasing  a book  which  cost  him  30  cents  ? 
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13.  A person  having  30  dollars,  gave  an  eagle  to  an 
indigent  acquaintance  of  his,  and  ^ an  eagle  to  a mission- 
ary ; how  many  dollars  had  he  remaining  ? 

14.  How  many  eagles  in  10  dollars?  in  15  dollars? 
in  40  dollars  ? in  60  dollars  ? 

15.  How  many  mills  make  11  cents?  1 dime?  1 dol- 
lar ? 1 eagle  ? 2 dollars  ? 3 eagles  ? 

16.  Ruth  gave  15  cents  a yard  for  10  yards  of  muslin, 
and  6 cents  a pound  for  7 pounds  of  sugar ; how  much 
did  the  muslin  and  sugar  both  cost  ? How  much  more 
did  the  muslin  cost  than  the  sugar  ? 

17.  What  is  the  difference  between  6 mills  and  \ cent  ? 

1 dollar  and  4 mills  ? 1 dollar  and  1 mill  ? 

The  difference  between  1 dollar  and  4 mills  is  99  cents  and  ft 
mills. 

18.  How  many  pence  in  1 shilling  ? in  2 ? in  2^  ? 

19.  Mary  gave  3 pence  for  1 yard  of  blue  ribbon;  how 
many  yards  could  she  buy  for  1 shilling  ? for  2 shillings  ? 
for  3 shillings  ? for  6 pence  ? 

20.  How  many  shillings  in  one  pound?  in  £2?  in 
£3?  in  £4?  in  £5?  in  £3*? 

21.  If  a lb.  of  tea  cost  8s.,  how  many  lbs.  could  be 

purchased  for  £2.  (£2=40s.) 

22.  How  many  farthings  in  1 penny  ? in  4 pence  ? in 
9 pence  ? in  Is.  ? in  2s.  ? 

23.  How  many  pence  in  36  farthings  ? in  40  qrs.  ? 

24.  How  many  grains  make  1 pennyweight?  2 pwt? 

3 pwt.  ? 4 pwt.  ? ^ pwt.  ? i pwt.  ? 

25.  How  many  pennyweights  in  1 oz.  ? in  2 oz.  ? 

26.  How  many  ounces  in  1 pound  Troy  weight  ? in 

2 lbs.  ? 

27.  How  many  lbs.  in  24  oz.  ? in  36  oz.  ? in  48  oz.  ? 

28.  How  many  pwts.  in  48  grs.  ? in  72  grs.  ? 

29.  How  many  grains  in  1 scruple  ? in  2 scruples? 

30.  How  many  scruples  in  2 drams?  in  1 dram?  in 

4 drams  ? in  6 drams  ? in  8 drams  ? 

31.  How  many  drams  in  1 ounce  ? in  2 oz.  ? in  3 oz.  ? 

32.  How  many  ounces  in  1 lb.  Apothecaries’  weight? 
2 lb.  ? 3 lb.  ? 6 lb.  ? 8 lb.  ? 9 lb.  ? 

33.  How  many  ounces  in  16  drams  ? in  24  drams  ? 
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34.  How  many  drams  in  6 scruples  ? in  9 scruples  ? 

35.  How  many  scruples  in  40  grs.  ? in  60  grs.  ? 

36.  How  many  drams  make  1 ounce  Avoirdupois 
weight  ? 2 oz.  ? 3 oz.  ? 4 oz.  ? 5 oz.  ? 

37.  How  many  lbs.  in  32  oz.  ? in  16  oz.  ? in  8 oz.  ? 

38.  How  many  qrs.  in  1 cwt.  ? in  2 cwt.  ? 

39.  How  many  lbs.  in  1 qr.  ? in  2 qrs.  ? in  3 qrs.  ? 

40.  How  many  tons  in  20  cwt.  ? in  40  cwt.  ? in  10 
cwt.  ? in  5 cwt.  ? in  1 5 cwt.  ? 

41.  How  many  nails  make  1 quarter  of  a yard  ? 2 
qrs.  ? 3 qrs.  ? 4 qrs.  ? 5 qrs.  ? 6 qrs.  ? 

42.  How  many  qrs.  make  1 yard  ? 1 ell  Flemish  ? 1 
ell  French  ? 1 ell'English  ? 

43.  How  many  yards  in  12  ells  French  ? 

12  ells  Fr.=='72grs.,  then  *12qrs.  = lQyds.  Ans. 

44.  How  many  yards  in  20  ells  English  ? in  4 ells 
Flemish  ? in  16  qrs.  ? 

45.  How  many  barleycorns  in  2 inches  ? in  3 inches  ? 

46.  How  many  inches  in  2 feet?  in  3 feet  ? 

47.  How  many  feet  in  1 yard  ? in  2 yards  ? 

48.  How  many  furlongs  in  2 miles  ? in  3 miles  ? 

49.  How  many  roods  in  2 acres  ? in  3 acres  ? 

50.  How  many  tons  in  80  feet  of  round  timber  ? 

51.  How  many  solid  feet  in  £ cord  of  wood? 

52.  How  many  hogsheads  in  2 pipes  ? in  3 pipes? 

53.  How  many  pecks  in  3 bushels  ? in  8 bushels  ? 

54.  How  many  degrees  in  2 signs  ? 2-g-  signs  ? 


MENTAL  EXERCISES  IN  FRACTIONS. 
QUESTIONS. 

1 . What  part  of  an  apple  expressed  in  its  lowest  terms 

does  of  an  apple  equal  ? of  an  apple  ? ? 

2.  How  many  halves  in  11|  ? in  12-£?  in  4\  ? 

3.  What  mixed  number  equals  -U-  ? — ? f-  ? ^ ? 

4.  What  whole  number  equals  -^2-  ? ? -^2-  ? 

5.  How  much  is  £ of  f of  a bushel  ? ,4ns.  bush. 

12 
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6.  What  is  the  common  denominator  of  § and  |-?  of  * 
and  -|  ? of  and  | ? of  | and  * ? of  | and  ? 

7.  What  is  the  least  common  multiple  of  6,  4,  and  3 ? 
Solution. — 3 is  contained  in  the  number  6 without  a 

remainder,  and  is  therefore  rejected ; 4 contains  the  fac- 
tors 2 and  2,  because  2_X2  = 4;  one  of  these  is  rejected 
because  contained  in  6 without  a remainder;  then  the 
remaining  number  6 multiplied  by  the  remaining  factor 
2 = 12  Ans. 

8.  What  is  the  least  common  multiple  of  8,  2,  4,  and  6 ? 
Solution. — 2 is  cancelled  in  8,  so  also  is  4 ; 6 = 2x3; 

2 is  cancelled  in  8,  then  8 X 3 = 24  Ans. 

9.  What  is  the  sum  of  and  \ ? 

A=£,  |+3=|=1i  Ans. 

10.  What  is  the  sum  of  and  -§-  ? f and  f ? | and  f ? 

11.  A boy  having  f of  a dollar,  gave  away  J-  of  a dol- 
lar ; what  part  of  a dollar  had  he  remaining  ? 

12.  Thomas  had  f of  an  eagle,  and  spent  \ of  an 
eagle ; how  many  dollars  had  he  remaining  ? 

13.  How  many  shillings  are  there  in  £ of  a pound  '? 

14.  How  much  is  f of  £ of  1 ? of  2 ? of  3 ? 

15.  What  is  the  product  of  multiplied  by  f-  ? 

16.  What  is  the  quotient  of  f divided  by  ^ ? 

17.  Divide*  by*;  T6T  by  * ; | by  f ; f by f 

18.  What  decimal  expression  equals  ^ ? f?  f? 


INTEREST. 

243.  What  is  interest  ? 

A.  A sum  paid  for  the  use  of  money  lent  or  due. 

244.  What  is  simple  interest  ? 

A.  The  interest  on  the  sum  lent  or  due  only. 

245.  What  is  the  sum  lent  or  due  called  ? 

A.  The  principal. 
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246.  What  is  the  sum  per  cent,  agreed  on,  or  fixed  by  law, 
called  ? 

A.  The  rate  per  cent.,  or  by  the  hundred.  Thus,  6 
per  cent,  is  $6  for  the  use  of  $100,  and  7 per  cent,  is  $7 
for  the  use  of  $100,  &c. 

247.  What  is  the  principal  and  interest  added  together  called  ? 

A.  The  amount.  Thus,  the  amount  of  $100  for  one 

year,  at  6 per  cent.,  is  $106. 

Table  containing  legal  rates  of  interest  in  the  several 
States , and  penalties  for  receiving  unlawful  interest. 

Maine. — 6 per  cent.  If  there  be  an  agreement  to  receive  more, 
the  debt  is  forfeited.  Usurious  interest  paid  is  recoverable  by 
the  person  who  paid  it. 

New  Hampshire. — 6 per  cent.  Forfeit  of  three  times  the 
amount  unlawfully  taken. 

Vermont. — 6 per  cent.  Interest  paid  above  that  rate  is  re- 
coverable in  action,  with  costs. 

Massachusetts. — 6 per  cent.  If  the  defence  of  usury  is  estab- 
lished, the  defendant  shall  recover  his  costs,  and  the  plaintiff 
shall  forfeit  three  times  the  amount  of  interest  unlawfully  taken 
or  reserved.  Three  times  the  amount  of  usurious  interest  may 
be  recovered  by  the  party  having  paid  it. 

Rhode  Island. — 6 per  cent.  Forfeit  of  principal,  legal  inter- 
est, with  costs  of  suit. 

Connecticut. — 6 per  cent.  Forfeit  of  the  whole  of  the  interest ; 
one  half  to  the  prosecutor,  and  one  half  to  the  state  treasury. 

New  York. — 7 per  cent.  Usurious  contracts  are  void.  The 
defence  of  usury  cannot  be  set  up  by  corporations. 

New  Jersey. — 6 per  cent.  Usurious  contracts  are  void.  For- 
feit the  value  of  the  subject  matter  of  contract ; one  half  to  the 
prosecutor,  one  half  to  the  state. 

Pennsylvania. — 6 per  cent.  Forfeit  of  the  whole  debt ; one 
half  to  the  state,  one  half  to  the  prosecutor.  A railroad  or  canal 
company  may  borrow  money,  and  give  a bond  in  a larger  sum 
than  the  amount  received. 

Delaware. — 6 per  cent.  Forfeit  of  the  whole  debt ; half  to 
the  state,  half  to  the  prosecutor. 

Maryland. — 6 per  cent.  Usurious  contracts  are  void. 

Virginia. — 6 per  cent.  Usurious  contracts  are  void,  and  for- 
feit of  twice  the  amount  of  the  debt  as  penalty. 

North  Carolina. — 6 per  cent.  Usurious  contracts  void ; for- 
feit twice  the  amount  of  debt ; half  to  the  state,  half  to  the  pros- 
ecutor. 

South  Carolina. — 7 per  cent.  Forfeit  of  entire  interest,  with 
costs. 
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Georgia. — 8 per  cent.  If  more  be  taken,  the  party  loses  the 
entire  interest. 

Florida. — 6 per  cent.;  8 per  cent,  by  agreement.  Forfeit 
entire  interest. 

Alabama. — 8 per  cent.  Forfeit  of  interest  in  usurious  con- 
tracts ; the  principal  may  be  recovered.  The  person  receiving- 
unlawful  interest  is  liable  to  an  action,  qui  tam,  for  the  amount. 

Mississippi. — 8 per  cent.,  for  bona  fide  use  of  money  ; upon 
other  contracts  6 per  cent.  Forfeit  of  entire  interest. 

Louisiana. — 5 per  cent. ; by  agreement  as  high  as  8 per  cent. 
Usurious  contracts  are  void. 

Texas. — 8 per  cent.;  by  agreement  as  high  as  12.  Usurious 
interest  only  is  void. 

Arkansas. — 6 per  cent. ; by  contract  as  high  as  10.  Usurious 
contracts  are  void. 

Tennessee. — 6 per  cent.  A person  taking  more  is  liable  to  a 
fine  of  not  less  than  the  amount  usuriously  received. 

Kentucky. — 6 per  cent.  Usurious  excess  only  is  void. 

Ohio. — 6 per  cent. ; by  written  agreement  10.  Usurious  excess 
is  void. 

Michigan. — 7 per  cent. ; by  agreement  for  a loan  of  money  as 
high  as  10.  Contracts  for  usury  are  not  void  beyond  usurious 
excess. 

Indiana. — 6 per  cent.  Usurious  interest  cannot  be  recovered, 
and  if  paid  can  be  obtained  again  by  the  person  who  paid  it. 

Illinois. — 6 per  cent. ; by  contract  as  high  as  12.  Forfeit  three 
times  the  amount  of  the  entire  interest  taken. 

Missouri. — 6 per  cent.  Forfeit  of  the  entire  interest  to  com- 
mon schools. 

Iowa. — 6 per  cent. ; by  agreement  10.  Illegal  interest  may  be 
recovered  by  the  proper  suit. 

Wisconsin. — 7 per  cent. ; by  agreement  any  rate  specified  in 
writing. 

California. — 10  per  cent;  by  agreement  any  rate  specified  in 
writing.  On  debts  or  judgments  in  favor  of  the  United  States  6 
per  cent. 

CASE  I. 

248.  How  do  you  find  the  interest  of  any  sum  of  money  for 
one  year,  or  a number  of  years  ? 

A.  Multiply  the  principal  by  the  rate  per  cent.,  and 
this  product  by  the  number  of  years,  and  divide  by  100, 
or  (which  is  the  same  in  effect)  remove  the  decimal  point 
two  places  farther  towards  the  left. 

Remark. — The  result  is  the  same  to  count  the  decimal  places 
in  the  factors,  and  point  off  their  number  in  the  product. 
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EXAMPLES. 

1.  What'  is  the  interest  of  $486,25  for  5 years,  at  7 
per  cent.  ? 

$486,25  / 7~  rate  per  cent.  486,25 

340375  LA Na  of  years-  Or,  __jAl 

$170,1875  Ans.  34,0375 

5 

$170,1875  Am. 

2.  What  is  the  interest  of  784  dollars  45  cents,  at  7 

per  cent.,  for  6 years  ? Ans.  $329,469. 

3.  What  is  the  interest  of  325  dollars  for  3 years,  at 

6 per  cent.  ? Ans.  $58,50. 

4.  What  will  $648  amount  to  at  6 per  cent,  for  4 
years  ? 

648  X 6 X 4=$155,52  interest ; and  $155,52+$648  = 
$803,52,  amount. 

5.  What  will  $67,45  amount  to  in  3 years,  at  5 per 

cent.?  Ans.  $77,567  + . 

case  n. 

249.  How  do  you  find  the  interest  on  any  sum  for  any  number 
of  months  ? 

A.  Find  the  interest  of  the  given  sum  for  one  year  for 
a multiplicand,  and  reduce  the  given  number  of  months 
to  the  fraction  of  a year  for  a multiplier,  and  the  product 
will  be  the  answer. 


EXAMPLES. 

1.  What  is  the  interest  of  346  dollars  for  8 months,  at 
7 per  cent.  ? 

8 months  =rT8^-  of  a year,  and  T^=|  of  a year. 

Or  by  Practice. 

$346  / 7 per  cent.  340  / 7 per  cent. 

$24,22  int.  for  1 year.  6|1|24,22  6 mo.=-|  yr. 

? 2Nt|  12,11  2 m0.=l  6 mo. 

3)4844  4,03  + 

A.  $16,14+  int.  for  f-  yr.  +.  $16,14  + 

12* 
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2.  What  is  the  interest  of  $346  for  5 months,  at  8 per 

cent.?  Ans.  $11,53  + . 

3.  What  is  the  interest  of  $740  for  7 months,  at  7 per 

cent.?  Ans.  $30,216. 

4.  What  is  the  interest  of  $75,16  for  9 months,  at  4 

per  cent.  ? Ans.  $2,25  + . 

CASE  III. 

250.  How  do  you  find  the  interest  on  a sum  of  money  for  any 
number  of  days  ? 

A Find  the  interest  of  the  given  sum  for  one  year  for 
a multiplicand,  and  reduce  the  given  number  of  days  to 
the  fraction  of  a year  for  a multiplier. 


EXAMPLES. 

1.  What  is  the  interest  of  $672  for  25  days,  at  7 per 
cent.  ? 25  da.=^  of  a jr.=^. 

$672  / 7 per  cent. 

47,04  /_£ 


73)  23520  ($3,22+  Ans. 
219 
162 
146 
160 
146 
~14 


Multiply  by  the 
numerator,  and  di- 
vide by  the  denom 
inator. 


Or  by  Practice. 


$672 

/_ 7 

1 

mo. 

12 

47,04 

int.  for  1 

year. 

10 

da. 

1 

3 

~3+2 

int.  for  TV  of  a yr. 

or  1 mo. 

10 

da. 

1 

3 

130 

int.  for  4 

of  a mo. 

5 

da. 

1 

2 

130 

do. 

do. 

65 

int.  for  (-; 

L 1 \1 

t 01 3—h 

of  a mo. 

Ans. 

$3,25 

int.  for  2 

5 days. 

Remark. — When  the  number  of  days  is  less  than  30,  in  com- 
puting interest  by  Practice  we  consider  that  30  days  equal  one 
month ; and  on  this  principle,  12  months  equal  360  days,  which 
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are  5 days  less  than  the  year  contains : however,  this  custom  gen- 
erally prevails,  and  is  allowed  by  courts. 

2.  What  is  the  interest  of  475  dollars  for  27  days,  at 

5 per  cent.  ? 27  days =3-^5  of  a year. 

Ans.  $1,75+  ; or  $1,78  by  taking  parts,  and  calling  15 
da.  | mo.,  10  da.  4-  mo.,  and  2 da.  A of  10  da. 

3.  What  is  the  interest  of  $84  for  19  days,  at  7 per 
per  cent.?  19  da. =3^  of  a yr.  Ans.  30  cts. 

4.  What  is  the  interest  of  473  dollars  and  18  cents  for 

21  days,  at  8 per  cent.  ? Ans.  $2,177. 

By  Practice  15  da.  = | of  a mo.,  and  6 da.=-l  of  a mo. 

Ans.  $2,208. 

Remark. — The  preceding  cases  contain  general  principles  for 
solving  questions  in  interest ; but  the  rules  under  the  following 
notes  are  more  simple,  and  better  adapted  to  practice. 

NOTE  I. 

251.  When  the  rate  per  cent,  is  6,  how  do  you  proceed  ? 

A.  Multiply  the  principal  by  half  the  number  of  months. 

252.  When  there  are  days  also,  what  do  you  do  ? 

A.  Multiply  by  jr  the  number  of  days  written  as  a de- 
cimal at  the  right  of  \ the  number  of  months.  The 
product  divided  by  100  will  be  the  interest. 

EXAMPLES. 


1.  What  is  the  interest  of  $387,18  for  one  year,  7 
months,  and  26  days,  at  6 per  cent.  ? 


New  Method. 

Conimon  Method. 

1 year  and  7 months 

$387,18 

$387,18 

= 19  months. 

9,9jj 

6 

\ of  19  mo.=  9,5 

12906 

6 

1 

2 

232308 

1 of  26  da.  = 4-|=  ,4^ 

348462 

1 

1 

6 

116154 

Q Ql 

348462 

15 

19359 

Ans.  $38,45988 

10 

] 

3 

96795 

1 

tV 

6453 

6453 

Ans.  38,45988 


140 


INTEREST. 


2.  What  is  the  interest  of  $475  for  2 years,  3 months, 
and  24  days,  at  6 per  cent.  ? 

$475X13,9=16602,5  ; $6602,5=  100  = $66, 025  Ans. 

Remark. — When  the  rate  per  cent,  is  6,  it  corresponds  with 
half  the  number  of  months  in  a year ; and  at  the  same  rate  per 
cent,  the  interest  of  $1  for  1 month  is  5 mills,  and  5 is  contained 
in  SO,  the  number  of  days  in  a month,  6 times ; hence  ^ of  the 
number  of  days  written  as  a decimal  at  the  right  hand  of  half 
the  number  of  months  must  form  a correct  multiplier. 

3.  What  is  the  amount  of  $453  for  2 years  and  6 

months,  at  6 per  cent.  ? Ans.  $520,95. 

4.  What  is  the  amount  of  $864  for  4 years,  2 months, 

and  15  days,  at  6 per  cent.  ? Ans.  $1082,16. 

5.  What  is  the  interest  of  $324  for  3 years,  6 months, 

and  10  days,  at  6 per  cent.  ? Ans.  $68,58. 

6.  What  is  the  interest  of  $386  for  1 year  and  6 

months,  at  6 per  cent.  ? Ans.  $34,74. 

7.  What  is  the  interest  of  $96  for  2 years  and  5 

months,  at  6 per  cent.  ? Ans.  $13., 92. 

8.  What  is  the  interest  of  $32,48  for  three  years  and 

17  days,  at  6 per  cent.  ? Ans.  $5,958. 

9.  What  is  the  interest  of  $873,14  for  9 months  and 
19  days,  at  6 per  cent.  ? (Multiplier =4,8-1-.) 

Ans.  $42,056. 

10.  What  is  the  amount  of  $876  for  27  days  ? 

Ans.  $879,94. 

NOTE  II. 


253.  When  the  rate  is  other  than  6 per  cent.,  how  may  you 
proceed  ? 


A.  Find  the  interest  at  6 per  cent.,  as  in  the  preceding- 
note,  and  increase  or  diminish  it  in  the  same  ratio  that  the 
given  rate  per  cent,  is  greater  or  less  than  6 per  cent. 


6+-jt  of  6 = 7,  therefore 
6+J-of6  = 8, 

6+1  of  6 = 9, 

6+f-  of  6 = 10,  “ 

6-1  of  6 = 5, 

6-1  of  6 = 4, 

6-1  of  6 = 3,  “ 


for  7 per  cent,  add  1 of  itself. 

“ 8 per  cent,  add  1 “ 

“ 9 per  cent,  add  ^ “ 

“10  per  cent,  add  §■  “ 

“ 5 per  cent.  suit,  jr  “ 

“ 4 per  cent.  subt.  ^ “ 

“ 3 per  cent,  take  1 “ 
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2 per  cent.=|  of  6 per  cent.,  and  1 per  cent.  = |-  of  6 
per  cent. 

EXAMPLES. 

1.  What  is  the  interest  of  $54,24  for  2 years,  4 months, 
and  15  days,  at  7 per  cent.  ? 

| of  28  mo.  = 14,  $54,24  / 14, 2 j 

i of  15  da.  = ,2|  21696 

14, 2i  10848 

2 2712 

1)  7,72920  int.  at  6 per  cent. 

1,28820 

Ans.  $9,01740  int.  at  7 per  cent. 

2.  What  is  the  interest  of  $465  for  1 year,  5 months, 

and  5 days,  at  7 per  cent.  ? Ans.  $46,56. 

8.  What  is  the  interest  of  $75  for  2 years,  8 months, 
and  6 days,  at  7 per  cent.  ? Ans.  $14,085. 

4.  What  is  the  amount  of  $84,47  for  2 years,  2 months, 

and  17  days  at  7 per  cent.  ? Ans.  $97,56. 

5.  What  is  the  interest  of  $183  for  2 years,*  4 months, 

and  12  days,  at  8 per  cent.  ? Ans.  $34,648. 

6.  What  is  the  interest  of  $159  for  1 year  and  7 

months,  at  9 per  cent.  ? Ans.  $22,657. 

7.  What  is  the  amount  of  $437,25  for  three  years  and 

18  days,  at  10  per  cent.  ? Ans.  $570,61. 

8.  What  will  $650  amount  to  in  3 years,  3 months, 

and  3 days,  at  5 per  cent.  ? Ans.  $755,89. 

9.  What  is  the  interest  of  $691,15  for  2 years,  2 
months,  and  2 days,  at  4 per  cent.  ? Ans.  $60,05. 

10.  What  is  the  interest  of  $235  for  5 years,  3 months, 

and  29  days,  at  3 per  cent.  ? Ans.  $37,58. 

Remark. — Sometimes  it  will  be  more  convenient  to  multiply 
the  interest  at  6 per  cent,  by  the  given  rate,  and  divide  the  pro- 
duct by  6. 

11.  What  is  the  interest  of  $376  for  1 year  and  7 
months,  at  13  per  cent.  ? 

Interest  at  6 per  cent.=$35,72  ; then  $35,72  X 13  = 
$464,36,  and  $464,36-^6=177,39  Ans. 

12.  What  is  the  amount  of  $787,18  for  5 years  and 

17  days,  at  Ilf-  per  cent.  ? Ans.  $1254,015. 
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CASE  IV.* 

254.  How  do  you  compute  interest  ou  notes  or  obligations 
when  partial  payments  have  been  made  ? 

A.  Compute  the  interest  on  the  principal  from  the 
time  when  the  interest  commenced  to  the  time  when  such 
a payment  was  made,  which,  either  alone,  or  with  the 
payment  or  payments  preceding  (if  any),  exceeds  the  in- 
terest then  due. 

255.  What  do  you  add  this  interest  to,  and  what  do  you  sub- 
tract from  the  sum  ? 

A.  Add  this  interest  to  the  principal,  and  from  the 
sum  subtract  the  payment,  or  the  sum  of  the  payments 
(if  there  be  more  than  one),  made  within  the  time  for 
which  the  interest  was  computed. 

* This  is  according  to  the  rule  adopted  by  the  Supreme  Court 
of  the  United  States,  and  also  by  the  courts  of  many  of  the 
States. 

The  following  rule  was  adopted  in  the  State  of  Connecticut 
in  1804: 

“ Compute  the  interest  to  the  time  of  the  first  payment ; if 
that  be  one  year  or  more  from  the  time  the  interest  commenced, 
add  it  to  the  principal,  and  deduct  the  payment  from  the  sum 
total.  If  there  be  after  payments  made,  compute  the  interest 
on  the  balance  due  to  the  next  payment,  and  then  deduct  the 
payment  as  above,  and  in  like  manner  from  one  payment  to 
another  till  all  the  payments  are  absorbed  ; provided  the  time 
between  one  payment  and  another  be  one  year  or  more.  But  if 
any  payments  be  made  before  one  year’s  interest  hath  accrued, 
then  compute  the  interest  on  the  principal  sum  due  on  the  obli- 
gation, for  one  year,  add  it  to  the  principal,  and  compute  the 
interest  on  the  sum  paid,  from  the  time  it  was  paid  up  to  the 
end  of  the  year ; add  it  to  the  sum  paid,  and  deduct  that  sum 
from  the  principal  and  interest,  added  as  above,  (if  a year  does 
not  extend  beyond  the  time  of  payment ; but  if  it  does,  then  find 
the  amount  of  the  principal  remaining  unpaid  up  to  the  time  of 
settlement,  likewise  the  amount  of  the  payment,  or  payments, 
from  the  time  they  were  paid  to  the  time  of  settlement,  and 
deduct  the  sum  of  these  several  amounts  from  the  amount  of  the 
principal.)  If  any  payments  be  made  of  a less  sum  than  the 
interest  arisen  at  the  time  of  such  payment,  no  interest  is  to  be 
computed,  but  only  on  the  principal  sum  for  any  period.” 

Remark. — The  examples  given  under  the  preceding  rule  for 
finding  the  interest  due  on  notes,  <fcc.,  when  partial  payments 
have  been  made,  may  now  be  performed  by  pupils  in  Connecticut 
according  to  this  rule,  and  exhibited  to  the  teacher. 
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256.  What  will  the  remainder  form,  and  how  then  do  you  pro- 
ceed ? 

A.  The  remainder  will  form  a new  principal ; and  you 
then  proceed  as  with  the  first. 

257.  Iiow  far  do  you  continue  this  process  ? 

A.  To  the  time  of  final  settlement. 


1.  Note  on  demand , and  negotiable. 


Kinderhook,  April  1st,  1847. 

For  value  received,  I promise  to  pay  James  Chambers, 
or  bearer,  six  hundred  and  thirty-four  dollars,  on  demand, 
with  interest.  Henry  Sage. 

The  following  payments  are  indorsed  on  the  back  of  this  note  : 
(April  is  the  4th  month.) 

April  1st,  1848,  received  8100.  (Reckon  from  January;  thus, 
Jan.  1st  mo.,  Feb.  2d  mo.,  «fec.) 

July  20th,  1848,  received  $4.  (July  is  the  7th  month.) 

Nqv.  15th,  1848,  received  $60. 

How  much  remains  due  April  1st,  1850,  interest  being 
7 per  cent.  ? 

Remark. — Find  the  time  which  a note  or  bond  has  run  from 
one  payment  to  another,  and  to  the  time  of  final  settlement,  by 
the  rule  for  compound  subtraction. 


yr. 

mo. 

da. 

1848 

4 

1 

1847 

4 

1 

Compute  for  1 

0 

0 

yr. 

mo. 

da. 

1848 

7 

20 

1848 

4 

1 

Omit  0 

3 

19 

yr. 

mo. 

da. 

1848 

11 

15 

1848 

4 

1 

Compute  for  0 

7 

14 

yr. 

mo. 

da. 

1850 

4 

1 

1848 

11 

15 

Compute  for  1 

4 

16 

The  first  payment  ($100) 
will  exceed  the  interest  of 
principal  ($634)  for  1 year ; 
therefore  we  compute  the  in- 
terest on  the  principal  up  to 
the  time  of  this  payment. 

Interest  of  new  principal 
($578,38)  for  3 months  19 
days  would  exceed  the  2d 
payment  ($4)  ; therefore  the 
interest  is  to  be  computed  to 
the  time  of  another  payment, 
which  is  the  last  one  made. 

Interest  to  be  computed  on 
$539,57  up  to  time  of  final 
settlement. 
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Principal,  $634, 

Int.  for  1 year,  44,38 

Amount,  $678,38 

Deduct,  100, 

New  principal,  $578,38 

Int.  for  7 mo.  14  da.,  25,19 
Amount,  $603,57 

Deduct  $4  + 60=  64, 

New  principal,  $539,57 

Int.  to  final  set.,  52,03 

Balance,  $591,60 

2.  Note  by  two  persons,  or  joint  note. 


$648^  Springfield,  Sept.  16  th,  1846. 

For  value  received,  we  jointly  and  severally  promise 
to  pay  Isaac  Mayflower,  or  order,  six  hundred  forty- eight 
dollars  and  sixty-seven  cents,  on  demand,  with  interest. 

James  Heston. 

George  Trout. 

9n  the  back  of  this  note  are  the  following  indorsements : 

Sept.  16th,  1847,  received  $248,38. 

Dec.  20th,  1847,  “ $ 5,56. 

Jan.  16th,  1848,  “ $ 3,00. 

Feb.  18th,  1848,  “ $ 90,09. 

Mar.  16th,  1S49,  “ $300,69. 

How  much  remains  due  Sept.  16th,  1850,  interest 
being  6 per  cent.  ? 

yr.  mo.  da. 

1847  9 16  $248,38— a sum  greater 

1846  9 16  than  the  interest  then  due. 

Compute  for  10  0 

yr.  mo.  da. 

1847  12  20  $5,56 — a sum  less  than 

1847  9 16  interest  then  due. 


Omit 


3 4 
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yr. 

mo. 

da. 

1848 

1 

16 

1847 

9 

16 

Omit 

4 

0 

yr. 

mo. 

da. 

1848 

2 

18 

1847 

9 

16 

Compute  for 

5 

2 

yr. 

mo. 

da. 

1849 

3 

16 

1848 

2 

18 

Compute  for  1 

0 

28 

yr. 

mo. 

da. 

1850 

9 

16 

1849 

3 

16 

Compute  for  1 

6 

0 

$5,56  + $8,  = $8,56,  a 
sum  less  than  interest  then 
due. 

$8,56  +$90,09 =$98,65, 
a sum  greater  than  the  in- 
terest then  due. 


$300,69,  a sum  greater 
than  interest  then  due. 


Time  of  final  settlement. 
Ans.  $80,37. 


3.  Note  on  demand,  and  negotiable. 

$8344  Albany,  Oct.  14th,  1841. 

For  value  received,  I promise  to  pay  Charles  Foy,  or 
order,  eight  thousand  three  hundred  forty-four  dollars, 
on  demand,  with  interest.  John  Columbus. 

On  this  note  payments  were  indorsed  as  follows : 

July  29th,  1842,  received  $3446. 

March  30th,  1843,  “ $4438. 

May  2d,  1845,  “ $ 5. 

June  2d,  1845,  “ $ 2. 

Aug.  30th,  1845,  “ $1000. 

How  stands  the  balance  Oct.  14th,  1846,  interest 
being  7 per  cent.  ? 

An'S.  $393,79  still  due  on  the  note. 

CASE  V. 

258.  When  the  amount,  rate  per  cent.,  and  time  are  given,  how 
do  you  find  the  principal  ? 

A.  Divide  the  given  amount  by  the  amount  of  $1,  at 
the  given  rate  and  time. 


13 
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INTEREST. 


EXAMPLES. 

1.  What  principal  will  amount  to 
and  8 months  at  7 per  cent.  ? 


,60  in  4 years 


$1,00  ijr 

6|i|  700  [4 
2 


2 

[-1-1 2800 
350 
116 
,3266- 
1,00 


Given  amount. 

$1,3266  4- ) 79,6000  ( 60,00  Ans. 
79,596 

4000 


$1,3266+  Amount  of  $1  at  the  given  rate  and  time. 
2.  What  principal  will  amount  to  $1050,50  in  6 years 
and  3 months  at  6 per  cent.?  Ans.  $764. 


CASE  VI. 

259.  When  the  interest,  rate  per  cent.,  and  time  are  given,  how 
do  you  find  the  principal  ? 

A.  Divide  the  given  interest  by  the  interest  of  $1,  at 
the  given  rate  and  time. 

EXAMPLES. 

1.  What  sum  of  money  will  gain  $33,25  in  6 years  and 
4 months,  at  7 per  cent.  ? 

The  interest  of  $1,  at  7 per  cent.,  for  6 years  and  4 
months,  is  $,44|,  and  $33,25-r$,44§-=$75.  Ans. 

2.  If  the  interest  on  a note  for  4 years  and.  4 months, 
at  6 per  cent.,  be  $88,40,  what  is  the  principal  ? 

Ans.  340. 

3.  The  interest  on  a certain  note  for  3 years  and  2 

months,  at  6 per  cent.,  is  $16,4274,  what  is  the  princi- 
pal? Ans.  $86,46. 

CASE  VII. 

260.  When  the  principal,  interest,  and  time  are  given,  how  do 
you  find  the  rate  per  eent.  ? 

A.  Find  the  interest,  at  1 per  cent.,  on  the  given  sum 
for  the  given  time,  by  which  divide  the  given  interest. 

EXAMPLES. 

1.  If  the  interest  of  $364,  for  2 years,  be  $50,96,  what 
is  the  rate  per  cent.  ? 


INTEREST, 
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The  interest  of  $364,  at  1 per  cent.,  for  2 years,  is 
$7,28,  and  $50,96~r$7,28— 7 per  cent.  Ans. 

2.  If  I give  $82,60  for  the  use  of  $472,  for  3 years 
and  6 months,  what  is  the  rate  per  cent.  ? Ans.  5. 

CASE  VIII. 


261.  When  the  prices  at  which  commodities  are  bought  and 
sold  are  given,  how  do  you  find  the  gain  or  loss  per  cent.  ? 

A.  Find  the  difference  between  the  price  for  which  the 
article  was  purchased  and  that  for  which  it  was  sold,  and 
write  it  for  a numerator,  and  make  the  price  for  which  it 
was  purchased  the  denominator;  then  reduce  it  to  a 
decimal. 

EXAMPLES. 


1.  Bought  goods  to  the  amount  of  $448,  and  sold  them 
for  $483,84,  what  per  cent,  profit  did  I make  ? 

$j)3 5 84 

$483,84  — $448,  = $35,84,  then  ---7——  = $,08  per 

$448 


cent.  Ans, 

2.  Bought  63  gallons  of  molasses,  at  20  cents  per  gal- 
lon, and  sold  it  for  24  cents  per  gallon,  what  was  the 
whole  gain,  and  the  gain  per  cent.  ? 

Ans.  Whole  gain  $2,62,  and  gain  per  cent,  20. 

3.  If  I buy  broadcloth  for  $6,88,  and  sell  it  for  $8,60, 

what  do  I gain  per  cent.  ? Ans.  25  per  cent. 

4.  Bought  cloth  for  $4  per  yard,  and  sold  it  for  $5, 

what  did  I gain  per  cent.  ? Ans.  25  per  cent. 


CASE  IX. 

262.  When  the  principal,  interest,  and  rate  per  cent,  are  given, 
how  do  you  find  the  time  ? 

A\  Divide  the  given  interest  by  the  interest  on  the 
principal  at  the  given  rate  for  1 year ; the  quotient  will 
be  the  time  in  years  and  decimal  parts  of  a year. 

EXAMPLES. 

1.  Paid  $336,70  interest  on  a note  of  $740,  at  7 per 
cent.,  what  time  had  the  note  been  on  interest  ? 

Interest  of  $740  for  1 year,  at  7 per  cent.,  is  $51,80. 
$336,70~$51,80  = 6,5  years=6  years  6 months  Ans. 
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2.  On  a note  of  $453,  paid  interest  $63,42,  tlie  rate 
being  6 per  cent.,  what  was  the  time  ? 

Ans.  2,33^yrs.=2yrs.  4 mo. 

3.  On  a note  of  $346,  there  was  paid  $86,50  interest, 
at  6 per  cent.,  what  was  the  time  ? Ans.  4 yrs.  2 mo. 


COMMISSION,  INSURANCE,  STOCK,  LOSS  AND  GAIN. 

263.  What  is  Commission  ? 

A.  An  allowance  of  a certain  per  cent,  to  a person 
called  an  agent,  factor,  broker,  or  correspondent,  for  pur- 
chasing, or  assisting  in  purchasing  and  selling,  goods, 
stocks,  &o. 

264.  What  is  Insurance  ? 

A.  It  is  an  allowance  of  so  much  per  cent,  for  the 
security  of  property  from  loss,  as  occasioned  by  fire, 
storms,  &c. 

Remark. — The  instrument  that  binds  the  parties  is  called 
Policy , and  the  sum  paid  for  insurance,  Premium. 

265.  What  are  we  to  understand  by  Stock  ? 

A.  Moneys  or  funds  invested  in  canals,  railroads, 
banks,  or  the  funds  of  government,  &c. 

Remark. — When  $100  stock  sells  for  $100,  it  is  at  par ; when 
it  sells  for  more  than  $100,  it  is  above  par ; and  when  for  less, 
below  par. 

266.  What  is  Loss  and  Gain  ? 

A.  It  is  a rule  by  which  merchants  find  the  per  cent, 
or  amount  of  their  gain  or  loss,  and  what  price  to  place 
upon  an  article  to  gain  or  lose  a certain  per  cent. 

267.  As  commission,  insurance,  stock,  and  loss  and  gain  are 
reckoned  at  so  much  per  cent.,  what  do  you  multiply  by,  and 
where  place  the  decimal  point  ? 

A.  The  rate  per  cent.,  and  place  the  decimal  point  two 
figures  farther  towards  the  left  (for  dividing  by  100). 

EXAMPLES. 

1.  What  will  the  commission  of  $846,36  come  to  at 
4|  per  cent.  ? 
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$846,36  / 4j 
42318 
338544 
$38,0862  Ans. 

2.  What  will  the  commission  of  $634  come  to  at  3^ 

percent.?  Ans.  $21,13. 

3.  What  is  the  brokerage  of  $246,  at  \ per  cent.? 

Ans.  $1,23. 

4.  What  is  the  insurance  of  a house  valued  at  $4347, 

at  3 per  cent.  ? Ans.  $130,41. 

5.  What  is  the  value  of  $3000  of  bank  stock,  at  2 per 
cent,  above  par,  that  is,  102  per  cent.  ? Ans.  $3060. 

6.  What  is  the  value  of  $1400,  at  4 per  cent,  below 

par,  that  is,  96  per  cent.  ? Ans.  $1344. 

7.  Bought  a hogshead  of  sugar  for  $60,  how  must  I 

sell  it  to  gain  20  per  cent.,  that  is,  120  per  cent,  on  the 
cost?  Ans.  for  $72. 

8.  Bought  cloth  for  $1,25  per  yard,  but,  being  dam- 

aged, I am  willing  to  lose  20  per  cent. ; how  must  I sell 
it  per  yard  ? Ans.  $1  per  yard. 


DISCOUNT. 

268.  What  is  Discount  ? 

A.  Discount  is  an  allowance  made  for  the  payment  of 
money  before  it  becomes  due. 

269.  What  is  the  sum  called  which  remains  after  deducting 
the  discount  ? 

A.  The  present  worth. 

EULE. 

270.  How  do  you  obtain  the  present  worth? 

A.  Divide  the  given  sum  by  the  amount  of  $1,  at  the 
given  rate  and  time. 

271.  How  then  do  you  obtain  the  discount  ? 

A.  Subtract  the  present  worth  from  the  given  sum. 

13* 
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BANK  DISCOUNT. 


Remark. — The  present  worth  and  discount,  added  together, 
must  equal  the  given  sum. 

EXAMPLES. 

1.  What  is  the  present  worth  of  $738,72  for  2 years, 
at  7 per  cent.  ? 

The  amount  of  $1  for  2 years,  at  7 per  cent.,  is  $1,14  ; 
then  $73  8,72 + $1,14= $648  Ans. 

2.  What  is  the  present  worth  of  $396,17,  due  2 yrs. 
6mo.  10 da.  hence,  at  6 per  cent.  ? Ans.  $343,999  + . 

3.  What  is  the  discount  of  $738,72,  payable  in  2 

years,  at  7 per  cent.  ? Ans.  $90,72. 

4.  What  is  the  discount  of  $738,72,  payable  in  4 
years,  at  6 per  cent.  ? 

5.  What  is  the  discount  of  $396,17,  payable  in  2 yrs. 

Qmo.  and  10 da.,  at  6 per  cent.  ? Ans.  $52,17. 

6.  What  is  the  discount  of  $329,013,  for  4 yrs.  8 mo., 

at  7 per  cent.  ? Ans.  $81 


BANK  DISCOUNT. 

272.  When  a note  is  given  and  accepted  at  a bank,  how  is  it 
discounted  ? 

A.  Interest  is  computed  on  the  face  of  it  for  a period 
exceeding  the  given  time — three  days  (called  days  of 
grace). 

273.  From  what  is  the  interest  then  subtracted  ? 

A.  The  face  of  the  note. 

274.  What  is  the  remainder? 

A.  The  present  worth,  or  balance. 

Remark. — It  will  be  easily  perceived  that  persons  borrowing 
money  from  banks  pay  an  excess  of  interest. 

Bank  Note. 

$60  Kinderhook,  July  1st,  1849. 

Thirty  days  from  date,  for  value  received,  I promise  to 
pay  Samuel  Brown,  or  order,  sixty  dollars,  at  the  Kin- 
derhook Bank.  John  North. 
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Remark. — Samuel  Brown  is  to  indorse  this  note ; then,  if  not 
paid  when  due,  or  within  the  three  days  after  it  becomes  due 
(called  days  of  grace),  a demand  of  its  payment  having  been 
made  of  J ohn  North  (the  person  who  gave  it),  or  at  the  bank, 
where  he  promises  to  pay  it,  the  indorser,  Samuel  Brown,  after 
being  notified  to  this  effect,  is  obligated  to  pay  the  note.  This 
notice  is  called  protesting  a note. 

Banks  call  30  days  1 month,  60  days  2 months,  90  days  3 
months,  &c.,  reckoning  30  days  a month. 

The  above  note  is  discounted  thus — the  rate  being  7 per  cent. : 
$60  /_7 

30^.1^14,20 

3<&2.|jL|  ,35  $60,000  Face  of  Note. 

35  $ ,385  Interest. 

Interest,  ,385  $59,615  Present  worth. 

2.  What  is  the  bank  discount  of  $800,  for  60  days,  at 

6 per  eent.  ? Ans.  $8,40. 

3.  What  is  the  present  worth  at  the  bank  of  $800,  for 

60  days,  at  6 per  cent.  ? Ans.  $791,60. 

4.  What  is  the  bank  discount  of  $1600,  for  90  days, 

at  6 per  cent.  ? Ans.  $24,80. 

5.  What  is  the  present  worth  of  $1600,  for  90  days, 

at  6 per  cent.  ? Ans . $1575,20. 


COMPOUND  INTEREST. 

275.  What  is  Compound  Interest? 

A.  Interest  on  the  interest  due,  from  year  to  year,  as 
well  as  on  the  original  obligation. 

276.  How  do  you  find  the  compound  interest  on  a sum  of 
money  ? 

A.  Find  the  interest,  at  the  given  rate  per  eent.,  for 
one  year,  to  which  add  the  principal,  and  it  will  be  the 
amount  for  the  first  year ; then  find  the  interest  on  this 
amount  for  one  year,  to  which  add  the  amount  for  the 
first  year,  and  it  will  be  the  amount  for  the  second  year. 
Proceed  in  this  manner  till  the  given  time  is  exhausted. 

Remark. — To  ascertain  the  compound  interest,  subtract  the 
principal  from  the  last  amount. 
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COMPOUND  INTEREST. 


EXAMPLES. 


1.  What  is  the  compound  interest  of  $220  for  4 years, 
at  6 per  cent.  ? 

Principal  multiplied  by  rate  per  cent. 


$220  /_6 
13,20 
220 


233,20  /_6 
13,9920 
233,20 
■247,1920 
14,831520 
247,1920 


Amount  for  first  year  multiplied  by 
rate  per  cent. 

Amount  for  second  year  multiplied 
by  rate  per  cent. 

Amount  for  third  year  multiplied 
by  rate  per  cent. 


262,023520 /_6 
15,72141120 
262,023520 

$277,74493120  Amount  for  fourth  year. 

$220  Principal  subtracted  from  last  am’t. 

$57,744+  Ans.  Compound  interest  of  $220  for  4 years. 

2.  What  is  the  compound  interest  of  $340  for  4 years, 

at  6 per  cent.  ? Ans.  $89,241. 

3.  What  is  the  compound  interest  of  $250  for  3 years, 

at  7 per  cent.  ? Ans.  $56,25. 

4.  What  is  the  amount  of  $478  for  2 years,  at  5 per 

cent.?  Ans.  $526,995. 

5.  What  is  the  compound  interest  of  $780,50  for  6 

years,  at  6 per  cent.  ? Ans.  $326,654. 

6.  What  is  the  compound  interest  of  $467  for  2 years 
and  6 months,  at  6 per  cent.  ? 

Remark. — For  6 months,  at  6 per  cent.,  compute  the  interest 
for  1 year,  at  3 per  cent.  Ans.  $73,46. 
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MISCELLANEOUS  QUESTIONS  IN  INTEREST,  COMMISSION, 
ETC. 

1.  How  much,  interest  must  I receive  for  the  use  of 
#644  for  2 years  3 months  and  10  days,  at  6 per  cent.  ? 

Ans.  #88,01+. 

2.  Lent  #2348  for  4 years  and  6 months,  to  receive 
interest  on  it  at  7 per  cent. ; how  much  interest  was  due 
me  at  the  expiration  of  the  time?  Ans.  #739,62. 

3.  Borrowed  #846  for  1 year  8 months  and  14  days, 
at  5 per  cent. ; how  much  interest  must  I pay  for  the 
use  of  the  money  that  length  of  time  ? 

Ans.  #72,145. 

4.  If  a correspondent  purchases  goods  on  my  account 

to  the  amount  of  #1632,  how  much  commission  must  I 
pay  him,  at  3|  per  cent.  ? Ans.  #57,12. 

5.  What  will  be  the  premium  for  insuring  a ship  and 

cargo,  from  New  York  to  Liverpool,  estimated  to  be  worth 
#45680,  at  5^  per  cent.  ? Ans . #2398,20. 

6.  Bought  cloth  at  #3,50  per  yard ; how  must  I sell 

it  per  yard  to  gain  14  per  cent.?  Ans.  #3,99. 

7.  What  is  the  present  worth  of  #113,926,  payable  in 
4 years  7 months  and  20  days,  at  7 per  cent.  ? 

Ans.  #86. 

8.  What  is  the  discount  of  #113,926,  due  4 years  7 
months  and  20  days  hence,  at  7 per  cent.  ? 

Ans.  #27,926. 

9.  What  sum  of  money  will  amount  to  #211,14  on 
interest  2 years  5 months  and  15  days,  at  6 per  cent.  ? 

Ans.  #184. 

10.  If  the  interest  on  #84  for  3 years  2 months  be 
#15,96,  what  is  the  rate  per  cent.  ? Ans.  6 per  cent. 

11.  Bought  goods  to  the  amount  of  #464,  by  which  I 
gained  #69,60  ; what  per  cent,  profit  did  I make  ? 

.Aws.  15  per  cent. 

12.  If  on  a note  of  #36  there  be  paid  #7,41  interest, 
at  6 per  cent.,  what  was  the  time  ? 

Ans.  3 yrs.  5mo.  5da. 
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$672  South  Hadley,  July  1st,  1838. 

13.  For  value  received,  I promise  to  pay  Peter  Simp- 
son, or  order,  six  hundred  and  seventy-two  dollars,  on 
demand,  with  interest.  Ralph  Terry. 

Remark. — If  Peter  Simpson  wishes  to  sell  this  note,  he  must 
write  his  name  on  the  back  of  it,  because  it  is  made  payable  to 
Peter  Simpson,  or  order ; and  if  the  note  cannot  be  collected  of 
Ralph  Terry  (the  signer  of  the  note),  the  purchaser  may  law- 
fully demand  payment  of  Peter  Simpson  (the  indorser).  Had 
the  note  been  made  payable  to  Peter  Simpson,  or  bearer,  he 
might  have  sold  the  note  to  another  person,  without  indorsing  it 
(or  writing  his  name  on  the  back  of  it),  and  payment  could  be 
demanded  only  of  Ralph  Terry  (the  signer). 

The  following  indorsements  were  on  this  note : 

July  1st,  1840,  received  $236. 

Aug.  16th,  1841,  “ $ 60. 

Oct.  7th,  1842,  “ $ 3. 

Dec.  14th,  1842,  “ $ 4. 

July  7th,  1843,  “ $300. 

What  remained  due  Sept.  21st,  1845,  interest  being  6 
per  cent.  ? Am.  $272,10. 

$43  Hew  Orleans,  Jan.  1st,  1848. 

' 14.  For  value  received,  I promise  to  pay  Elijah  True 

forty-three  dollars,  on  demand,  with  interest. 

Joseph  Jones. 

Remark. — This  note  is  not  negotiable,  because  it  is  made  pay- 
able to  Elijah  True  only — the  words  “or  order,”  “or  bearer,” 
being  omitted.  The  owner,  Elijah  True,  may  lawfully  demand 
payment  of  the  signer,  Joseph  Jones,  but  he  cannot  transfer  it  to 
another  person,  either  by  assignment  or  indorsement,  so  as  to  vest 
its  value  in  the  assignee,  or  the  person  to  whom  it  may  be  sold. 

Joseph  Jones  called  on  Elijah  True  Jan.  1st,  1850,  for 
the  purpose  of  settling  with  him ; required  the  amount 
due,  interest  being  8 per  cent.  ? Ans.  $49,88. 

$234 Charleston,  Feb.  20th,  1847. 

15.  For  value  received,  we  jointly  and  severally  pro- 
mise to  pay  Ransom  Powers,  or  order,  two  hundred 
thirty-four  dollars  and  thirty-six  cents,  on  demand,  with 
interest.  William  Gray. 

Stephen  Traver. 


TAXES. 
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Remark. — Within  two  years  from  the  date  of  this  note,  William 
Gray  failed  in  business ; but  Stephen  Traver  was  a man  of 
property,  and  Feb.  20th,  1850,  he  was  called  upon  by  Ransom 
Powers  to  settle  the  amount  of  the  note. 

Required  what  is  due,  interest  being  7 per  cent.  ? 

Am.  $283, 57^. 

Remark  L — A note  is  not  considered  valid,  unless  it  contains 
the  words  for  value  received. 

Remark  2. — It  is  not  necessary  to  mention  the  rate  per  cent., 
except  it  be  less  than  that  which  is  allowed  by  law  in  the  State 
in  which  the  note  is  given,  or  unless  it  be  given  in  such  a State 
as  admits  of  contracting  for  a higher  rate  than  the  legal  rate  per 
cent. 

Remark  3. — When  two  or  more  persons  jointly  and  severally 
sign  a note,  either  is  responsible  in  law  for  its  payment. 

16.  What  is  the  compound  interest  of  $643  for  2 years 

and  3 months,  at  6 per  cent.?  Ans.  $90,31. 

17.  What  is  the  compound  interest  of  $374  for  3 years, 

at  7 per  cent.  ? Ans.  $84,166. 


TAXES. 

277.  What  is  a tax? 

A.  A rate  or  sum  of  money  assessed  on  the  person  or 
property  of  a citizen  by  government,  for  the  use  of  the 
county,  state,  or  nation. 

278.  What  is  a poll-tax  ? 

A.  A tax  levied  without  regard  to  the  amount  of  prop- 
erty which  a person  possesses. 

Remark  1. — In  some  States  no  poll-taxes  are  allowed,  and 
taxes  are  assessed  only  on  the  real  estate  and  personal  property 
of  the  citizens. 

Remark  2. — The  persons  elected  to  take  the  valuation  of  prop- 
erty and  assess  the  taxes,  are  called  assessors. 

27 9.  When  a poll-tax  is  taken,  from  what  must  its  amount  be 
subtracted  before  the  assessment  is  made  on  the  amount  of  prop- 
erty to  be  taxed? 

A.  From  the  whole  tax. 

280.  How,  then,  do  you  ascertain  how  much  the  remainder  of 
the  whole  tax  will  be  on  $1  ? 

A.  Divide  the  remainder  of  the  whole  tax  by  the 
amount  of  property  to  be  assessed. 
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EXAMPLES. 

1.  The  tax  in  a certain  county  is  $3284;  there  are 
1284  polls,  which  are  taxed  $1  each;  the  amount  of 
property  is  valued  at  $1000000  : what  will  the  tax  be  on 
$1,  after  the  poll-tax  is  deducted,  and  what  must  A.  pay, 
who  is  worth  $2000,  and  pays  1 poll? 

$3284  Whole  tax. 

$1284  Amount  of  poll-tax. 

$2000  Remainder  to  be  assessed  on  property. 

$2000-i- $1000000 =$,002,  tax  on  $1,  and 

$2000  X $,002=$4,  and  $4+$l=$5  A.’s  tax. 

Remark  3. — After  ascertaining  the  tax  on  $1,  it  is  very  con- 
venient for  assessors  to  construct  a table  exhibiting  the  tax  from 
$1  to  any  higher  amount,  at  the  same  rate. 

2.  What  must  that  person  pay,  at  the  above  rate,  who 

is  worth  $3400,  and  pays  2 polls  ? Ans.  $8,80. 

3.  The  tax  in  a county  of  a State  in  which  no  poll- 
taxes  are  taken,  is  $3*700,  and  the  amount  of  property  to 
be  assessed  is  valued  at  $740000 ; what  will  the  tax  be 
on  $1,  and  what  will  Sylvester  Jones  have  to  pay  who  is 
worth  $6000  ? 

Ans.  $,005,  and  S.  J.  will  have  to  pay  $30. 

4.  What  will  John  Peter’s  tax  be  who  is  worth  $8000, 
and  resides  in  the  same  county  with  S.  Jones  ? 

Ans.  $40. 


CUSTOM-HOUSE  ALLOWANCES  AND  DUTIES. 

281.  What  are  customs  or  duties? 

A.  Taxes  imposed  by  law  on  merchandise  imported  or 
exported,  and  also  on  shipping. 

282.  What  is  the  income  derived  from  these  taxes  called  ? 

A.  Revenue. 

283.  Wrhat  is  the  allowance  which  is  made  for  breakage,  leak 
age,  Ac.,  called  ? 

A.  Draught. 

284.  What  is  the  allowance  for  the  weight  of  the  box,  chest, 
Ac.,  containing  the  goods  called,  and  when  is  it  made  ? 
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A.  Tare,  and  is  made  after  the  draught  is  deducted. 

285.  What  is  the  -whole  -weight  of  the  goods,  together  -with 
the  box  or  chest,  &c.,  containing  them,  before  an  allowance  is 
made,  called  ? 

A.  Gross  weight. 

286.  What  is  the  weight  of  the  goods,  after  the  allowances 
have  been  deducted,  called  ? 

A.  Neat  weight. 

287.  When  are  the  duties  to  be  estimated  on  the  goods  ? 

A.  After  ascertaining  their  neat  weight,  or  after  mak- 
ing allowances  for  draught  and  tare. 

EXAMPLES. 

1.  What  is  the  duty  on  8 bags  of  West  India  coffee, 
each  weighing  100  lbs.  gross,  draught  on  the  whole  4 
lbs.,  tare  2 per  cent.,  at  $6  a hundred,  duty  2 per  cent.  ? 

100 X 8 = 800  lbs.  gross;  then  800  lbs.  — 4 lbs.  draught 
= 796  lbs.;  then  796 X, 02  = 15, 92,  and  796  — 15,92  tare 
= 780,08  lbs.  neat  weight. 

780,08  X $6  per  hundred=$46,8048,  and  $46,8048  X 
,02=$, 936096.  Ans.  $,936+  duty. 

2.  What  is  the  duty  on  6 bags  of  East  India  coffee, 
each  weighing  100  lbs.  gross,  draught  4 lbs.  on  the  whole, 
tare  12  lbs.,  at  $8  a hundred,  duty  If-  per  cent.  ? 

Ans.  $,8l7  + . 

288.  Of  how  many  kinds  are  duties,  and  what  are  they  called  ? 

A.  Two — specific  and  ad  valorem. 

289.  What  are  specific  duties  ? 

A.  Taxes  imposed  at  certain  rates  per  ton,  hundred, 
gallon,  &c. 

290.  What  is  a duty  ad  valorem,  ? 

A.  A tax  imposed  on  the  original  cost  of  goods,  ex- 
cept what  is  paid  for  insuring  them,  at  a certain  rate  per 
cent. 

291.  When  government  pay 9 to  individuals  a certain  per  cent- 
age  for  exporting  certain  kinds  of  goods,  in  order  to  encourage 
their  exportation,  what  is  it  called  ? 

A.  Bounty. 

292.  When  goods  imported  are  again  exported,  what  is  done  ? 

14 
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A.  The  duty  is  paid  back. 

293.  What  is  this  called  ? 

A.  Debenture  or  drawback, 

RULE. 

294.  What  is  the  first  step  which  you  take  to  find  the  neat 
weight  ? 

A.  Ascertain  the  amount  of  draught,  and  subtract  it 
from  the  gross  weight. 

295.  What  is  the  second  step  ? 

A.  Ascertain  the  amount  of  tare  on  what  remains,  and 
subtract  it  therefrom. 

Remark.  1. — This  second  remainder  will  be  the  neat  weight. 

296.  After  finding  the  neat  weight  of  the  goods,  or  article, 
how  do  you  first  proceed  to  ascertain  the  duty  ad  valorem  ? 

A.  Find  its  value,  or  what  it  amounts  to. 

297.  What  is  the  next  or  last  step  % 

A.  Multiply  by  the  rate  per  cent.,  and  divide  by  100. 

The  following  Table  exhibits  the  allowance  made  for 
draught  : 

1 lb.  on  112  lbs.,  or  less,  contained  in  a parcel. 

2 lbs.  on  a quantity  weighing  over  112  lbs.,  and  not  more  than 
224  lbs. 

3 lbs.  on  a quantity  over  224  lbs.,  and  not  more  than  336  lbs. 

4 lbs.  on  a quantity  over  336  lbs.,  and  not  more  than  1120  lbs. 

7 lbs.  on  a quantity  over  1120  lbs.,  and  not  more  than  2016  lbs. 

9 lbs.  on  a quantity  over  2016  lbs. 

2 per  cent,  on  liquor  in  casks,  after  gauging  for  leakage. 

10  per  cent,  on  ale,  beer,  and  porter,  in  bottles,  for  breakage. 

5 per  cent,  on  all  other  liquors  in  bottles. 

Remark  2. — If  the  importer  prefer  it,  he  may  have  them 
counted,  and  pay  for  the  unbroken  bottles. 

At  the  Custom-House  common-sized  bottles  are  reckoned  at 
5-|  gallons  per  dozen. 

Remark  3. — When  duties  are  specific,  multiply  the  number  of 
tons,  gallons,  &c.,  by  the  given  rate  per  ton,  gallon,  cfcc.,  and  the 
product  will  be  the  duty. 

EXAMPLES. 

1.  What  is  the  neat  weight  of  12  casks  of  alum,  each 
weighing  2 cwt.,  draught  according  to  table,  and  tare  3 
percent.?  Ans.  \t.  3 cwt.  5lbs. 
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Remark  4. — When  more  than  half  a pound  occurs  in  estimating 
tare,  call  it  a pound ; when  less,  omit  it.  (Reckon  25  lbs.  1 qr.) 

2.  What  is  the  draught  and  tare  on  14  chests  of  tea, 

each  weighing  212  lbs.,  draught  according  to  table,  tare 
VO  lbs.  per  chest?  Ans.  1008 lbs. 

3.  Purchased  9 bales  of  South  American  wool,  each 
weighing  8 cwt.  1 qr.  Required  the  neat  weight,  draught 
according  to  table,  and  tare  15  lbs.  per  bale. 

Ans.  3 L 12 cwt.  2 qrs.  4 lbs. 

4.  What  is  the  duty  on  5 casks  of  sugar,  each  weigh- 
ing 6cwt.,  draught  according  to  table,  tare  12  per  cent., 
worth  $6  per  hundred,  at  2|-  per  cent,  ad  valorem  ? 

Ans.  $3,93  + . 

5.  What  is  the  duty  on  lVMofo.  of  wine,  at  12 cts.  per 
gallon,  allowance  for  leakage  being  2 per  cent.  ? 

Ans.  $126. 

6.  What  is  the  duty  on  22  bags  of  East  India  coffee, 

each  weighing  1 cwt.  1 qr.,  tare  2 lbs.  per  bag,  at  $8  per 
hundred,  duty  2 per  cent.  ? Ans.  $4,259. 

(See  table  for  draught.) 

V.  Purchased  a hogshead  of  molasses,  which  by  gaug- 
ing was  found  to  contain  62 gals.  2 qls.,  and  9 hlids.  of 
wine,  containing  63 gals,  each ; how  much  leakage  must 
be  allowed?  Ans.  12,59 gals. 

8.  What  is  the  neat  weight  of  27  boxes  of  figs,  each 
weighing  60 lbs.,  tare  9 lbs.  per  box?  Ans.  1350 lbs. 

Remark  5. — Allowances  for  draught  and  tare  are  not  only  made 
at  the  Custom-House  for  the  purpose  of  estimating  duties,  but 
also  by  merchants  in  buying  and  selling  goods. 

9.  What  is  the  neat  weight  of  12  casks  of  shot,  each 
weighing  4 cwt.,  tare  3 per  cent.  ? Ans.  2t.  6cwt.  9lbs. 

10.  What  is  the  neat  weight  of  146  bales  of  cotton, 
each  weighing  2 cwt.  2qrs.  gross,  tare  2 per  cent.  ? 

Ans.  17 1.  13  cwt.  1 qr.  1 Qlbs. 

11.  What  is  the  neat  weight  of  10  bales  of  glue,  each 
weighing  13Q7&6\,  tare  5 lbs.  per  bale? 

Ans.  1230 lbs. 

12.  What  will  be  the  duty  on  546  gallons  of  wine  im- 
ported from  France,  at  7-^  cents  per  gallon  ? 

Ans.  $40,13. 
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13.  What  is  the  duty  on  a bill  of  goods  imported  from 
England  that  cost  $647,  at  16  per  cent,  ad  valorem? 

Ans.  $103,52. 

14.  What  will  be  the  bounty  on  16  pipes  of  rum,  at  6 

cents  per  gallon  ? Ans.  $120,96. 

15.  Received  $64,70  drawback  on  a bill  of  goods  re- 
exported, that  cost  in  England  $1294;  what  per  cent, 
duty  did  I pay  when  the  goods  were  imported  ? 

Ans.  5 per  cent. 

16.  What  will  be  the  duty  on  288  bottles  of  porter, 
estimated  at  5f  gallons  per  dozen,  allowance  for  break- 
age as  contained  in  the  table,  duty  12  cents,  per  gallon? 

Ans.  $14,64. 

17.  What  is  the  specific  duty  on  248  tons  of  iron  im- 

ported from  Russia,  at  $35  per  ton  ? (Make  no  allow- 
ance for  draught  or  tare.)  Ans.  $8680. 

18.  What  will  be  the  duty  on  15  pipes  of  French 

brandy,  at  45  cents  per  gallon  ? Ans.  $850,50. 


RATIO  AND  PROPORTION. 

298.  What  is  Ratio  ? 

A.  It  is  the  relation  existing  between  two  numbers. 

299.  Of  how  many  kinds  is  Ratio,  and  what  are  they  called  ? 
A.  Two  : Arithmetical  and  Geometrical. 

300.  What  is  Arithmetical  Ratio  ? 

A.  The  difference  between  two  numbers.  Thus : 2 is 
the  arithmetical  ratio  of  7 to  5 ; that  is,  2 is  the  differ- 
ence between  them. 

301.  What  is  Geometrical  Ratio? 

A.  That  relation  between  numbers  expressed  by  the 
quotient  of  one  divided  by  the  other.  Thus : the  ratio  of 
12 

12  to  3 is  4,  or  — =4. 

302.  In  considering  ratios,  what  are  compared  ? 

A.  Two  numbers.  Thus:  7 — 5 = 2,  and  1 2 -f- 3 = 4. 
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303.  In  Proportion,  between  what  is  the  comparison  made  or 
instituted? 

A.  Between  two  ratios  which  are  equal,  or  the  same. 
Thus  6,  3,  4,  2,  are  proportional,  because  the  ratio  of 
6 : 3 is  equal  to  (or  the  same  as)  that  of  4:2. 

304.  How,  then,  may  Proportion  be  defined? 

A.  As  an  equality  or  sameness  of  ratios. 

305.  What  is  geometrical  proportion  ? 

A.  An  equality  or  sameness  of  geometrical  ratios. 
Thus  12,  3,  8,  2,  are  in  geometrical  proportion,  the  quo- 
tient of  12  divided  by  3,  being  the  same  as  the  quotient 
of  8 divided  by  2. 

306.  IIow  may  arithmetical  ratio  be  expressed  ? 

A.  By  placing  two  points  or  the  sign  — between  the 
numbers.  Thus  7 . . 5,  or  7 — 5,  expresses  the  arith- 
metical ratio  of  7 to  5. 

307  How  is  geometrical  ratio  expressed  ? 

A.  By  placing  two  dots  or  points,  one  above  the  other, 
between  the  numbers  compared.  Thus  8 : 4 expresses 
the  geometrical  ratio  of  8 to  4. 

308.  What  are  the  two  numbers  taken  together  called  ? 

A.  A couplet.  Thus  7 ..  5,  or  8 : 4,  is  a couplet. 

309.  What  are  two  couplets  when  taken  together  called  ? 

A.  A proportion.  Thus  8:4  as  12:6,  is  a propor- 
tion. 

310.  How  is  a proportion  expressed? 

A.  Either  by  four  dots  between  the  two  couplets,  or 
by  the  common  sign  of  equality.  Thus  8 : 4 : : 12  : 6,  or 
8:4  = 12:6,  and  7 . . 5 : : 9 . . 7,  or  7 — 5 = 9 — 7. 

311.  What  are  the  first  and  last  terms  called  ? 

A.  The  extremes. 

312.  What  are  the  other  two  terms  called  ? 

A.  The  means. 

313.  When  four  numbers  are  in  arithmetical  proportion,  to 
what  is  the  sum  of  the  extremes  equal  ? 

A.  To  the  sum  of  the  means.  Thus  7 — 5 = 9 — 7 
(7  + 7 = 14,  and  5 + 9 = 14.) 

314.  When  three  numbers  are  in  arithmetical  proportion,  to 
what  is  the  sum  of  the  extremes  equal  ? 

14* 
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A . To  double  the  means.  Thus  7 — 5 = 5 — 3 (7  + 3 
= 10;  5X2  = 10). 

815.  When  four  numbers  are  in  geometrical  proportion,  to 
what  is  the  product  of  the  extremes  equal  ? 

A.  To  the  product  of  the  means.  Thus  8 : 4 : : 12  : 6 ; 
8X6  = 4X12  (8X6=48;  4x12  = 48). 

816.  In  geometrical  proportion,  then,  if  the  means  and  one  of 
the  extremes  are  given,  how  do  you  find  the  other  extreme,  or 
fourth  term  ? 

A.  Divide  the  product  of  the  means  by  the  other  ex- 
treme, or  the  first  term.  Thus  8 : 4 : : 12  are  given  to 
find  the  fourth  term,  or  other  extreme. 

4 X 12  = 48  ; this  48  = 8 = 6,  the  fourth  term. 

6 

By  canceling,  4 X 12  = 6,  fourth  term,  or  other  ex- 
^ treme. 

% 

817.  What  is  this  usually  called  ? 

A.  The  Rule  of  Three,  or  Simple  Proportion. 


EXAMPLES. 

1.  What  is  the  arithmetical  ratio  of  9 to  7 ? 

Ans.  2. 

2.  What  is  the  arithmetical  ratio  of  5 to  2 ? 

Ans.  3. 

3.  What  is  the  geometrical  ratio  of  8 to  4 ? 

Ans.  2. 

4.  What  is  the  geometrical  ratio  of  12  to  4 ? 

Ans.  3. 

5.  What  is  the  geometrical  ratio  of  16  to  2 ? 

Ans.  8. 

6.  What  is  the  geometrical  ratio  of  24  yards  to  6 


yards  ‘ 


24  , „ 

— =4  Ans. 


15 
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8.  What  part  of  19  bushels  is  8 bushels  ? 

19 
~8~ 
10- 


= 2f  Am. 
-8 : : 4 — 2, 


9.  In  the  arithmetical  proportion 
what  is  the  sum  of  the  means  ? 

Ans.  12  ; the  sum  of  extremes  ? Am.  12. 

10.  In  the  arithmetical  proportion  8 . . 6 : : 6 : 4,  what 
is  the  sum  of  the  extremes  ? 

Am.  12  ; double  the  means  ? Am.  12. 

11.  In  the  geometrical  proportion  12  : 6 : : 8 : 4,  what 
is  the  product  of  the  extremes  ? 

Am.  48  ; what  the  product  of  the  means  ? Am.  48. 

12.  In  the  geometrical  proportion  6 : 4 : : 3,  find  the 

fourth  term,  or  other  extreme.  4x3 

6 

Proof.  6 : 4 : : 3 : 2 ; 2 X 6 = 12,  and  3 X 4=12. 

13.  In  the  proportion  18  : 36  : : 2,  find  the  fourth  term. 


-=2  Am. 


4 

1$ 

0 


= 4 Am. 


2 in  18,  9 times ; the  2 and  18 
are  canceled;  9 in  36,  4 times; 
the  9 and  36  are  canceled,  which 
gives  4 Ans. 

14.  If  4 : 324  ::  8 be  given,  what  is  the  fourth  term  ? 

Ans.  648. 

15.  If  24  be  the  first  term,  16  the  second,  and  32  the 

third,  what  is  the  fourth?  Ans.  21i. 

16.  If  8 bushels  of  wheat  cost  $12,  how  many  dollars 

will  16  bushels  cost  ? Ans.  $24. 

17.  If  3 barrels  of  flour  cost  $15,  how  many  dollars 

will  V barrels  cost  ? Ans.  $35. 


RULE  OF  THREE,  OR  SIMPLE  PROPORTION. 

318.  In  the  Rule  of  Three,  how  many  terms  of  a proportion 
are  given  to  find  the  fourth  ? 

A.  Three  terms. 

319.  Of  these  three,  which  must  be  the  third  term  in  stating 
the  question? 
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A.  That  which  is  of  the  same  name  or  kind  Avith  the 
answer  or  number  sought. 

320.  Which  of  the  remaining  numbers  must  be  the  second 
term  ? 

A.  If  the  answer,  or  fourth  term,  is  to  be  greater  than 
the  third  term,  the  greater  of  the  two  remaining  num- 
bers must  be  the  second  term  ; but  if  the  answer  is  to  be 
less  (which  must  be  determined  from  the  nature  of  the 
question),  then  the  less  number  must  be  the  second  term, 
and  the  remaining  number  the  first. 

321.  What  step  is  to  be  taken  next,  after  stating  the  question  ? 

A.  The  first  and  second  terms  are  to  be  reduced  to 

the  same  denomination,  and  the  third  term  is  either  to 
be  reduced  to  the  lowest  denomination  mentioned  in  it,  or 
the  lower  denominations  are  to  be  reduced  to  the  fraction 
of  the  highest. 

322.  After  the  question  is  stated  and  terms  reduced,  how  do 
you  proceed  ? 

A.  As  in  geometrical  proportion  ; that  is,  multiply  the 
second  and  third  terms  together,  and  divide  their  product 
by  the  first,  and  the  quotient  will  be  the  answer. 

323.  In  what  denomination  will  the  quotient  or  answer  be  ? 

A.  In  the  same  denomination  as  you  left  the  third  term . 

324.  How  do  you  prove  the  work  ? 

A.  By  inverting  the  question. 

EXAMPLES. 

1.  If  a man’s  wages  in  3 months  amount  to  $36,  what 
will  he  receive  at  the  end  of  6 months,  at  that  rate  ? 

The  answer  is  to  be  dollars,  there- 
fore $36  is  placed  for  the  third  term. 
The  answer  is  to  be  greater  than  the 
third  term,  therefore  6m.,  the  greater 
of  the  two  remaining  numbers,  is 
placed  for  the  second  term,  and  3m. 
for  the  first  term. 

2 

Or  by  canceling,  - ■■*?-= $72. 

P 


m.  in.  $ 
3 : 6 : : 36 
6 

3 ) 216 
Ans.  $72 
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2.  If  3 yards  of  calico 
yards  ? 

yds.  yds.  s.  d. 

3 : 18  : : 8 3 /J8_ 

64  24 
3 j~7  8 6 

£2  95.  6d.  Ans. 


cost  85.  3c?.,  what  cost  18 

Second  term  multiplied 
into  the  third  (85.  3c?.)  = 
£7  85.  6c?. ; this  divided 
by  the  first  term  (3)  = 
£2  95.  6c?.  Ans. 


6 

Or  by  canceling,  1$X8 s.  3d. 

$ 


=£2  95.  6d.,  the  same. 


3 yds.  are  contained  in  18yc?5.  6 times;  85.  3c?. X6  — ^2 
95.  6c?. 

3.  If  3s.  6c?.  will  purchase  2 gallons  of  molasses,  how 
many  gallons  will  £l  85.  purchase?  Ans.  1 Qgals. 

4.  If  8 bushels  of  wheat  bring  $8,24,  what  will  21 

bushels  bring?  Ans.  $21,63. 

5.  If  I have  to  pay  £5  165.  for  4 cwt.  \Qlbs.  of  sugar, 
what  will  1 6cwt.  2qrs.  8 lbs.  cost  me,  at  that  rate  ? 


cwt.  qr.  lbs.  cwt.  qrs. 

4 0 16  : 16  2 

_4_  4 

16  / 28_.  66  / 28 


lbs.  £ s. 
8 : : 5 16 

20 
U6 


32  132 

144  536 

464  1856  /H6 


1856 

11136 

464)  215296  (4645.=£23  45.  Ans. 
1856 
2969 
2784 
1856 
1856 


Or  by  canceling, 


1856  x TO 


= 464  Ans. 
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6.  If  7 lbs . of  sugar  cost  4s.,  how  much  will  5 Gibs. 

cost?  Ans.  32 s.,  or  £l  12s. 

7.  If  12  yards  of  cloth  cost  $48,  what  will  6 yards 

cost?  Ans.  $24. 

8.  If  3 bushels  of  potatoes  bring  7s.  6d.,  what  will  45 

bushels  bring?  Ans.  £5  12s.  6d. 

9.  If  56lbs.  of  indigo  cost  £11  4s.,  what  will  454lbs., 

or  4 cwt.  6lbs.  cost?  Ans.  £90  16s. 

10.  If  a cwt.  of  copper  come  to  £9  16s.,  how  much 

must  I sell  for  14s.?  Ans.  8lbs. 

11.  If  9 cwt.  2 qrs.  of  sugar  come  to  £11  11s.  2d.,  what 
will  2 hhd.  come  to,  weighing  21  cwt.  21  lbs.  ? 

Ans.  £25  15s.  6| d. 

12.  If  50lbs.  of  tea  cost  $60,  what  cost  1 cwt.  ? 

Ans.  $134,40. 

13.  How  much  cost  92 lbs.  of  Hyson  tea,  at  $,96  per 

lb.  ? Ans.  $88,32. 

14.  What  cost  60  yards  of  fine  broadcloth,  at  $11  for 

2 yards  ? Ans.  $275. 

15.  If  I pay  £7  for  24  ells  of  holland,  what  will  I 
have  to  pay  for  2 ells,  at  the  same  rate  ? 

Ans.  11s.  8 d. 

16.  If  8 men  will  place  500  deal  boards  in  6 days, 
how  many  will  place  them  in  4 days  ? 


days.  days.  men. 

4 : 6 : : 8 

2 6 

12  Jras.)  4)48 

' Ans.  12  men. 

Remark. — When  more  requires  more,  or  less  requires  less,  the 
question  is  in  the  Rule  of  Three  Direct,  or  Direct  Proportion ; 
but  when  more  requires  less,  or  less  requires  more,  the  question 
is  in  the  Rule  of  Three  Inverse,  or  Inverse  Proportion.  In  the 
last  example,  it  is  evident  that  the  less  the  number  of  days  the 
more  men  will  be  required  to  perform  the  same  amount  of  labor ; 
therefore  this  question  is  in  the  Rule  of  Three  Inverse,  or  In- 
verse Proportion.  The  answer  or  term  sought  is  the  number  of 
men ; therefore  the  number  (8)  of  men  is  the  third  term  in  sta- 
ting the  question.  The  answer,  or  fourth  term,  is  to  be  greater 
than  the  third  ; therefore  the  greater  of  the  two  remaining  num- 
bers, which  is  6,  must  be  the  second  term,  and  the  remaining 


(Ox  6 X $ 

\ " 4 
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number  (4)  the'  first  term.  Then  the  second  and  third  terms  are 
multiplied  together,  and  their  product  (48)  divided  by  the  first 
term  (4),  which  gives  12,  the  fourth  term,  or  answer. 

17.  If  a board  be  8 inches  in  breadth  or  width,  how 
many  inches  in  length  will  make  a square  foot  ? 

Ans.  18m.  length. 

18.  How  many  yards  of  muslin  f wide  will  line  9 

yards  of  cloth  2 yards  wide  ? Ans.  2Ayds. 

19.  If  in  24  months  £200  gain  £10  interest,  what 
principal  will  gain  the  same  in  6 months  ? 

Ans . £800. 

20.  If  4 cwt.  of  sugar  cost  $3,68,  what  cost  8 tons ‘l 

Ans.  $147,20. 

21.  Two  men  are  travelling  in  the  same  direction ; one 
has  11  miles  the  start,  and  travels  15  miles  per  day;  the 
other  pursues  at  the  rate  of  18  miles  per  day : how  many 
miles  must  the  latter  travel  to  overtake  the  former,  and 
how  many  days,  reckoning  12  hours  per  day  ? 

Ans . 66mi.  3§ d.,  or  Sd.  8 h. 

22.  Bought  a silver  tankard  weighing  .1  lb.  lloz,' 
IQpwts.,  at  $1,25  per  ounce;  what  did  it  cost  me? 

Ans.  $29,75. 

23.  If  I sell  4 lbs.  of  sugar  for  3s.,  how  many  dollars 

(New  England  currency)  will  1 2hkds.  come  to,  each 
weighing  11  cwt.  25lbs.?  Ans.  $1885,50. 

24.  If  3 grs.  of  one  kind  of  medicine  require  7 grs.  of 
another,  how  many  grains  of  the  former  kind  will  9lb.  85. 
13.  23.  llgrs.  of  the  latter  require?  Ans.  23913  grs. 

25.  If  If  yd.  of  broadcloth  will  make  1 coat,  how 
many  coats  will  36f  yds.  make,  and  what  will  they  come 
to,  at  $15  per  coat  ? 

Ans.  21  coats,  and  they  will  come  to  $315. 

26.  If  2qts.  of  clover-seed  cost  $,50,  what  cost  36 

bushels?  Ans.  $288. 

27.  If  1 gallon  of  wine  cost  $4,36,  what  will  9 tuns 

cost?  Ans.  $9888,48. 

28.  At  $36  a rod,  what  will  it  cost  to  build  a railroad 

200  miles  in  length  ? Ans.  $2304000. 

29.  How  many  acres  of  land  can  I purchase  for 

$10000,  at  $80  per  acre?  Ans . 125  acres. 
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30.  A gentleman  who  has  an  income  of  $2000  a year, 
wishes  to  give  $800  to  charitable  purposes ; how  much 
may  he  expend,  one  day  with  another,  and  give  that 
amount.,  reckoning  365  days  for  a year? 

Ans.  $3,287  + . 

31.  A person  travelling  at  the  rate  of  60  miles  per 

day  had  been  on  his  journey  5 days,  when  a messenger 
was  sent  after  him,  travelling  at  the  rate  of  75  miles  per 
day ; how  long  will  it  require  the  messenger  to  overtake 
him  ? Ans.  20  days. 

32.  Suppose  the  distance  from  Albany  to  New  York 
to  be  150  miles,  and  that  two  steamboats  running  be- 
tween those  places — the  one  at  the  rate  of  15  miles  per 
nour,  and  the  other  at  the  rate  of  20  miles  per  hour — wish 
to  meet  at  New  York  at  2 ^ o’clock  P.  M.,  at  what  time 
must  each  respective  boat  leave  Albany  ? 

Ans.  The  one  at  4+  A.  M.,  the  other  at  7 A.  M. 


RULE  OF  THREE  IN  FRACTIONS. 

325.  Repeat 

Note. — When  your  question  is  in  Vulgar  Fractions,  state  it  as 
before,  and  invert  the  first  term  ; then  multiply  the  three  terms 
together,  and  the  product  will  be  the  answer ; or,  if  you  prefer, 
reduce  your  fractions  to  decimals,  and  proceed  as  in  whole  num- 
bers. 

EXAMPLES. 

1.  If  § of  a yard  cost  of  a pound,  what  will  24f 

yards  cost?  Ans.  £15  185.  2d.  2%-qrs. 

2.  If  I own  f of  317  acres  of  land,  and  sell  f of  my 
share  for  § of  of  12000  dollars,  at  the  same  rate,  what 
is  the  whole  of  my  share  worth?  Ans.  $9333,333  + . 

3.  If  f of  f of  317  acres  of  land  be  worth  § of  i of 

12000  dollars,  what  is  the  whole  number  (317)  of  acres 
worth?  Ans.  $12444,444  + . 

4.  If  f of  a bushel  of  wheat  be  worth  f of  a pound, 

what  will  75  bushels  come  to?  Ans.  £40. 
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5.  If  £ of  a yard  of  silk  cost  of  a pound,  what  will 
18^  yards  cost? 

yds.  yds.  £ 

18^=V  ; then  £ : y ::  f;  and  * X y X $ = 

£ 

54  ) 296  ( £5  9s.  *ld.  2 §grs.  Ans. 

270 

~26~ 

20 

520 

486 

34 

12 

408 

378 

30 

4 

120 

108  6\ 

"12  / 54  9. 

The  same  by  decimals. 

-£=,75,  181=18,5,  |=,2222  + . 

ycfs.  yds.  £ 

,75  : 18,5  : : ,2222  / 18,5 
17776 
11110 

,75  ) 4,11070  ( £5,4809  + 

375  20 

360  9,6180 

300  12 

607  7,4160 

600  4 

700  1,6640 

675 
25 


15 


Ans.  £5  9s.  7c?.  1,66  +grs. 
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6.  If  £ of  f of  317  acres  of  land  be  worth  f of  | of 
12000  dollars,  what  is  L of  3 17  acres  of  land  worth? 

Ans.  $3111, 1114- 


DOUBLE  RULE  OF  THREE,  OR  COMPOUND 
PROPORTION. 

326.  What  is  obviated  in  the  solution  of  questions  by  Com- 
pound Proportion  ? 

A.  The  necessity  of  two  or  more  statements  in  Simple 
Proportion. 

327.  How  may  we  ascertain  when  questions  properly  belong 
to  this  rule  ? 

A.  When  five  terms  are  given  to  find  a sixth. 

328.  What  are  the  three  first  terms  called  ? 

A.  The  terms  of  a supposition. 

329.  What  are  the  two  last  terms  called  ? 

A.  The  terms  of  a demand. 

RULE. 

330.  In  stating  the  question,  what  do  you  write  for  the  third 
term  ? 

A.  The  number  which  is  of  the  same  kind  as  the 
answer,  or  term  sought. 

331.  How  then  do  you  proceed  ? 

A.  Complete  the  statement  with  this  third  term,  and 
each  pair  of  similar  terms,  as  in  Simple  Proportion. 

332.  After  reducing  the  third  term  to  the  lowest  denomina- 
tion mentioned,  and  the  similar  terms  to  the  lowest  denomination 
mentioned  in  either,  what  process  do  you  perform  to  shorten  the 
work  ? 

A.  Cancel  equal  factors  of  the  first  and  second  terms. 

333.  What  then  do  you  do  ? 

A.  Multiply  the  remaining  factors  of  the  first  terms 
together,  and  the  remaining  factors  of  the  second  terms 
together. 


OR  COMPOUND  PROPORTION. 


in 


S34.  To  what  then  will  the  question  be  reduced  ? 

A.  To  a statement  in  Simple  Proportion. 


EXAMPLES. 


1.  If  32  cords  of  wood  be  cut  in  4 days  by  8 men, 
bow  many  cords  of  wood  will  12  men  cut  in  3 days  ? 

Remark. — The  sixth  term,  or  term  sought,  is  cords  of  wood, 
and  the  number,  which  is  of  the  same  kind  in  this  example,  is  32 
cords ; hence  we  write  this  for  the  third  term.  We  are  now  to 
take  into  account  the  relation  which  each  pair  of  similar  terms 
has  to  this  third  term.  If  the  number  of  days  which  the  men  are 
to  work  were  the  same,  it  is  evident  that  12  men  would  do  the 
most,  and  therefore  be  the  second  term.  Then  the  terms  would 
be  placed  thus : 

men.  men.  cords. 

8 : 12  : : 32  : 

But  the  number  of  days  is  not  the  same,  for  8 men  work  4 days, 
and  12  men  work  but  3 days.  If  the  number  of  men  were  the 
same,  it  is  evident  that  they  would  cut  less  wood  in  3 days  than 
they  would  in  4 days.  Then  3 days  would  be  the  second  term, 
and  the  terms  stand  thus : 


days.  days.  cords. 

4 : 3 : : 32  : 


But  the  number  of  men  is  not  the  same  : hence  neither  of  these 
proportions,  considered  separately,  will  bring  a correct  result. 
Let  us  now  make  a statement  by  compounding  them : 

3 


8 men 
A days 


X.%  men  ) , . 
3 days  $ ' 


32  cords. 


4 

9 y 32 

8:9::  32— — -r — =36  cords.  Ans. 

v 

The  statement  being  completed,  we  now  cancel  equal  factors  of 
the  first  and  second  terms : 4 in  12,  3 times.  We  now  multiply 
the  remaining  factors  of  the  first  terms  together,  and  the  remain- 
ing factors  of  the  second  terms  together,  which  reduces  the  ques- 
tion to  Simple  Proportion. 

2.  If  $100  in  12  months  will  gain  $5,  what  will  $374 
gain  in  8 months  ? 
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50 

$100  : $374  > . . 

Divide  by  4 ) l%m.  : $m.  $ ' 0 

~ 3 % 

50X3  = 150  : 374  ::  5 = 374X0=$12,466  + Ans. 

m 

30 

Remark. — Dividing  bj  4 cancels  equal  factors  of  the  first  and 
second  terms  (12  and  8),  leaving  3 and  2 as  quotients.  Then  2 
is  contained  in  100,  and  canceled  thereby. 

3.  If  the  expenses  of  24  men  in  3 weeks  amount  to 

$360,  what  will  the  expenses  of  12  men  amount  to  in  4 
weeks  ? Ans.  $240. 

4.  If  $300  gain  $21  in  12  months,  in  how  many 

months  will  $600  gain  $14  ? Ans.  4 months. 

5.  If  $100  in  12  months  gain  $6,  how  many  dollars 
will  it  require  to  gain  $20  in  8 months  ? Ans.  $500. 

6.  If  $40  will  supply  16  students  with  spending  money 

10  months,  how  many  dollars  will  it  require  to  supply  8 
students  for  2 years  ? Ans.  $48. 

7.  If  30  men  in  20  days  can  build  a wall  1800  rods 

in  length,  how  many  men  will  it  require  to  build  a wall 
7200  rods  in  length  in  4 days,  thickness  and  height  being 
the  same?  Ans.  600  men. 

Remark. — The  solution  of  questions  by  analysis  will  be  found 
a very  profitable  exercise,  and  the  pupil  is  now  required  to 
analyze  and  solve  all  the  preceding  questions  in  Simple  and  also 
in  Compound  Proportion.  (See  page  164,  example  1.) 

If  a man’s  wages  in  3 months  amount  to  $36,  it  is 
evident  that  his  wages  in  1 month  will  be  ^ of  $36, 
which  =$12.  Then  if  his  wages  in  1 month  be  $12,  his 
wages  for  6 months  will  amount  to  6 times  $12,  which 
will  be  $72  Ans. 

Remark. — This  method  of  solving  questions  is  more  practical, 
or  better  adapted  to  business  than  by  formal  statements,  and 
should  be  practised  extensively. 

Let  us  now  solve  the  last  question  in  Compound  Pro- 
portion by  analysis.  If  30  men  in  20  days  can  build 
a wall  1800  rods  in  length,  30  men  in  1 day  can 
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build  a wall  Jg-  of  1800  rods  — - — 90  rods;  and  if 

SO  men  in  1 day  build  a wall  90  rods  in  length,  1 man 
will  build  a wall  ^ of  90=3  rods.  If  1 man  in  1 day 
will  build  3 rods,  in  4 days  he  will  build  12  rods.  Then 
if  12  rods  require  1 man  4 days,  7200  rods  will  require 

7200  „ „ , , , 

-r=600  men  4 days  Ans. 

19  J 


EQUATION  OF  PAYMENTS. 

385.  What  is  the  Equation  of  Payments  ? 

A.  It  is  finding  the  medium  time  to  pay  debts  due  at 
different  periods. 

EULE. 

336.  When  debts  are  due  at  different  periods,  how  do  you  find 
the  medium  time  for  payment  ? 

A.  Multiply  each  debt  by  the  time  before  it  becomes 
due,  and  divide  the  sum  of  the  products  by  the  sum  of 
the  debts,  and  the  quotient  will  be  the  answer. 

EXAMPLES. 

1.  John  owes  James  $220,  to  be  paid  as  follows  : 
$100  in  3 months,  $70  in  6 months,  and  $50  in  12 
months ; what  is  the  medium  time  for  the  payment  of 
the  whole  debt? 

100X  3 = 300 
70X  6 = 420 
50X12=600 

Sum  of  debts  220  1320  Sum  of  products. 

1320 

Then  ——=6  months  Ans. 

220 

2.  A.  owes  B.  $150,  to  be  paid  as  follows:  $25  in  4 
months,  $50  in  10  months,  and  $75  in  16  months;  what 
is  the  equated  time  for  the  payment  of  the  debt  ? 

Ans.  12  months. 

15* 
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3.  A.  has  due  $500,  which  is  to  be  paid  one-fifth  in  3 

months,  $200  in  6 months,  and  the  remainder  in  15 
months ; the  equated  time  for  the  payment  of  the  whole 
is  demanded.  Ans.  9 months. 

4.  B.  has  due  to  him  a certain  debt,  of  which  is  to 

be  paid  in  4 months,  J in  6 months,  and  the  remainder 
in  1 year ; what  is  the  equated  time  for  the  payment  of 
the  whole  debt  ? Ans.  8 months. 


FELLOWSHIP. 

837.  What  is  Fellowship  ? 

A.  It  is  a method  of  adjusting  accounts  when  persons 
are  engaged  in  company  concerns,  or  joint  trade,  in  such 
a manner  that  each  one  may  receive  his  share  of  the  gain, 
or  sustain  his  share  of  the  loss,  in  proportion  to  his  share 
of  the  stock  or  capital  invested. 

388.  What  is  Stock  or  Capital  ? 

A.  The  fund  or  property  employed  in  trade. 

339.  What  is  the  gain  or  loss  to  he  divided  (originating  from 
the  stock  or  capital)  called  ? 

A.  The  dividend. 


SINGLE  FELLOWSHIP. 

340.  What  is  Single  Fellowship? 

A.  The  continuance  of  the  several  shares  of  stock  in 
trade  for  an  equal  period  of  time. 

RULE. 

341.  What  rule  do  you  observe  to  obtain  each  man’s  share  of 
the  gain  or  loss  ? 

A.  As  the  whole  stock  is  to  each  man’s  share  of  the 
stock  or  capital  invested,  so  is  the  whole  gain  or  loss  to 
his  particular  share  of  the  gain  or  loss. 
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342.  How  do  you  prove  the  work  ? 

A.  Add  together  the  particular  shares  of  the  gain  or 
loss ; and  if  the  work  is  correct,  their  sum  will  equal  the 
whole  gain  or  loss. 

EXAMPLES. 

1.  Two  persons  entered  into  partnership  with  a capital 
to  the  amount  of  $820,  of  which  the  one  invested  $340* 
the  other  $480  ; on  this  capital  they  cleared  $300  : what 
is  each  person’s  share  of  the  gain  ? 

$340  One  person’s  stock. 

$480  The  other’s  stock. 

Whole  stock  $820  : 340  ::  300  ; $124,390if  One’s  gain. 

“ $820  : 480  : : 300  ; $l75,609-fj  Other’s  gain. 

Whole  gain  $300,000  Proofs 

Three  men,  A.,  B.,  and  C.,  traded  in  company ; A. 
put  in  $200,  B.  $250,  and  C.  $300,  and  they  gained 
$500  : what  was  each  man’s  share  of  the  gain  ? 

Ans.  A.’s  $133,333|,  B.’s  $166,666|,  and  C.’s  $200. 

3.  Three  persons  in  company  in  the  farming  business 
purchased  216  sheep,  and  turned  them  together  in  the 
same  field  without  marking  them ; A.  purchased  96,  B. 
72,  and  C.  48;  there  came  up  a thunderstorm,  and  18 
were  killed  by  lightning : how  must  they  share  the  loss  ? 

Ans . A.  must  lose  8,  B.  6,  and  C.  4. 

4.  A bankrupt  who  is  indebted  to  A.  $633,  to  B. 
$900,  and  to  C.  $1173,  and  whose  whole  estate  amounts 
only  to  $679,50,  gives  it  up  to  his  creditors  ; how  much 
must  each  receive  ? 

Ans.  A,  must  receive  $158,951  +,  B.  $225,998+,  and 
C.  $294,55  + . 

5.  Divide  $720  among  three  men,  so  that  their  shares 
may  be  to  each  other  as  4,  6,,  and  8. 

Ans.  160,  240,  and  320. 

6.  Three  persons  are  to  share  $900,  so  that  A.  is  to 
have  3 times  as  much  as  B.,  and  B.  2 times  as  much  as 
C. ; how  much  is  each  to  receive  ? 

Ans . A.  is  to  receive  $600,  B.  $200,  and  C.  $100. 
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7.  A.  and  B.  traded  in  company;  A.  put  in  $75,  and 

received  three-fourths  of  the  gain  : how  much  capital  did 
B,  put  in?  Ans.  $25. 

8.  A.  and  B.  companied,  and  gained  $200 ; A.  put  in 
$320,  and  B.  put  in  so  much  that  he  is  entitled  to  $160 
of  the  gain:  how  much  did  B.  put  in? 

Ans.  B.  put  in  $1280. 

9.  A.  and  B.  traded  in  company,  and  put  in  the  same 
amount  of  capital,  on  which  they  cleared  $492  ; A.  is  to 
receive  6 per  cent.,  because  he  collected  the  debts,  and 
B.  is  to  receive  4 per  cent. : what  did  each  receive,  and 
how  much  did  A.  receive  for  collecting  ? 

Ans.  A.  $295,20,  B.  $196,80  ; A.  received  for  collect- 
ing $98,40, 

10.  Three  persons.  A.,  B., and  C.,  traded  in  company; 
A.  put  in  $220,  B.  $240,  and  C.  800  bushels  of  wheat, 
and  the  whole  gain  was  $480,  of  which  C.  received  $280  : 
what  was  allowed  per  bushel  for  C.’s  wheat,  and  what 
did  A.  and  B.  each  receive  for  their  portion  of  the  gain  ? 

Ans.  C.  was  allowed  $,805,  or  80^  cents  per  bushel  for 
his  wheat;  A.  received  $95,652^-,  B.  $104,347^§. 

11.  If  the  property  of  a town  be  valued  at  $800000, 
and  a tax  of  $2000  be  raised,  what  will  that  man  have  to 
pay  whose  property  is  valued  at  $4000  ? Ans.  $10. 

Remark. — This  rule  may  be  used  for  making  out  taxes,  rate 
bills,  <fec. 


COMPOUND  FELLOWSHIP. 

343.  What  is  Compound  Fellowship  ? 

A.  The  continuance  of  the  several  shares  of  stock  in 
trade  unequal  periods  of  time. 

RULE. 

344.  How  do  you  proceed  in  Compound  Fellowship? 

A.  Multiply  each  man’s  share  of  the  stock  by  the  time 
it  is  continued  in  trade,  and  regarding  the  product  as  his 
share,  proceed  as  in  Single  Fellowship. 
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EXAMPLES. 

1.  Three  men  traded  in  company,  and  gained  $600  ; 
A.  put  in  $100  for  4 months,  B.  $200  for  3 months,  and 
C.  $200  for  5 months : what  was  each  man’s  share  of 
the  gain? 

$100X4=  400 
$200X3=  600 
$200X5  = 1000 

$2000  : 400  ::  600  : $120  A.’s  share  of  gain. 

$2000  : 600  : : 600  : $180  B.’s  do. 

$2000  : 1000  : : 600  : $300  C.’s  do. 

$600  Proof. 

2.  Three  men  hire  a pasture  for  $40,50  ; A.  put  in  6 
oxen  for  3 weeks,  B.  put  in  12  oxen  for  4 weeks,  and  C. 
put  in  1 6 oxen  for  6 weeks : how  much  must  each  pay  ? 

Ans.  A.  must  pay  $4,50,  B.  $12,  and  C.  $24. 

3.  Two  persons  enter  into  trade  in  company  for  2 
years;  A.  at  first  put  in  $600,  and  at  the  end  of  14 
months  put  in  $200  more;  B.  at  first  put  in  $1600,  and 
at  the  end  of  6 months  took  out  $400  ; at  the  close  of  2 
years  they  found  they  had  gained  $2000  : I demand 
each  man’s  share  of  the  gain  ? 

Ans.  A.  $6 89,0*7 5t7x59>  B.  $1310,924^-. 

4.  Two  merchants  enter  into  partnership  for  3 years  ; 
A.  immediately  puts  in  $400,  but  B.  could  not  put  in  any 
till  the  close  of  the  first  year  : how  much  then  must  he 
put  in  to  share  equally  with  A.  at  the  close  of  3 years  ? 

Ans.  $600. 


INVOLUTION  AND  POWERS. 

345.  What  is  Involution  ? 

A.  It  is  the  multiplying  any  number  into  itself. 

346.  What  is  the  product  called  ? 

A.  A power.  Thus  9 is  the  second  power  or  square 
of  3,  because  3x3  = 9. 
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347.  What  is  the  original  number  itself  called  ? 

A.  The  root  or  first  power.  Thus  3 is  the  root  or  first 
power. 

348.  If  the  square  or  second  power  be  multiplied  by  the  root 
or  first  power,  what  is  the  product  called  ? 

A.  The  third  power  or  cube.  Thus  27  is  the  third 
power  or  cube  of  3,  because  3X3  = 9,  and  9X3  = 27,  or 
3 X 3 X 3 = 27. 

349.  When  the  third  power  or  cube  is  multiplied  by  the  root 
or  first  power,  what  is  the  product  called  ? 

A.  The  fourth  power  or  biquadrate.  Thus  81  is  the 
fourth  power  or  biquadrate  of  3,  because  3X3=9,  and 
9X3  = 27,  and  27x3  = 81,  or  3X3X3X3  = 81. 

350.  What  is  the  number  denoting  the  power  called  ? 

A.  The  index  or  exponent  of  the  power.  Thus  32= 
3X3,  or  9,  and  shows  or  denotes  that  3 is  involved  or 
raised  to  the  second  power  or  square,  and  83  denotes  that 
3 is  involved  to  the  third  power  or  cube. 

RULE. 

351.  What  rule  is  to  be  observed  in  involving  numbers  to  cer- 
tain powers  ? 

A.  Multiply  the  number  into  itself,  till  it  is  used  as  a 
factor  as  many  times  as  there  are  units  in  the  index  of 
the  power  to  which  the  number  is  to  be  involved. 

EXAMPLES. 

1 . How  much  is  22  ? 2X2  = 4 Ans. 

The  square  of  2 is  22,  or  2 X 2=4.  2 is  raised,  or  involved, 

simply  by  giving  it  the  index;  thus,  22=  the  square  of  2,  which 
is  4,  or  2X2=4. 

2.  What  is  the  square  or  second  power  of  4 ? 

Ans.  42=  16. 

3.  What  is  the  square  of  8 ? Ans.  82  = 64. 

4.  What  is  the  second  power  of  70  ? 

Ans.  702=4900. 

5.  What  is  the  second  power  of  900  ? 

Ans.  9002=810000. 

6.  What  is  the  third  power  or  cube  of  2 ? 

Ans.  23=8. 
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7.  What  is  the  cube  of  4 ? Ans.  43=  64. 

8.  What  is  the  cube  of  700  ? 

Ans.  7003=  34  3 0 0 0 0 00. 

9.  What  is  the  fourth  power  or  biquadrate  of  4 ? 

Ans.  44=256. 

10.  What  is  the  fourth  power  of  81  ? 

Ans.  814=43046721. 

11.  What  is  the  sursolid  or  fifth  power  of  5 ? 

Ans.  5S=3125. 

352.  Repeat 

Note  1. — If  you  wish  to  involve  a fraction,  involve  both  the 
numerator  and  the  denominator. 


1.  What 

2.  What 

3.  What 

4.  What 


is  the 

is  the 

is  the 
is  the 


EXAMPLES. 

square  of  ? Ans. 

cube  of  ? Ans. 

biquadrate  of  f ? Ans. 
sixth  power  of  T9¥  ? 


^-xWe- 


Aw*  — - 531441 


353.  Repeat 

Note  2. — If  you  wish  to  involve  a mixed  number,  first  reduce 
it  either  to  an  improper  fraction  or  a decimal,  and  then  proceed 
as  the  rule  requires. 


EXAMPLES. 

1 . What  is  the  square  of  5%  ? 

II2 

Ans.  —= 30|,  or  5,52=30,25  = 30i 

2.  What  is  the  cube  of  3f  ? 


H-=iffJ-=495V 
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3.  What  is  the  fourth  power  of  8f  ? 

Am 

4.  What  is  the  fifth  power  of  3^  ? 


434 

Ans. 

54  625 


^m’-"^=5255T- 


EVOLUTION  AND  ROOTS. 

354.  What  is  Evolution  ? 

A.  It  is  the  resolving  any  number  into  equal  factors 
to  find  a root. 

355.  What,  then,  is  a root  of  a number  ? 

A.  It  is  a factor  which,  by  being  multiplied  into  itself 
a certain  number  of  times,  will  produce  that  number. 
Thus  the  square  root  of  4 is  2,  because  22,  or  2x2=4, 
and  the  cube  root  of  27  is  3,  because  33  = 27. 

356.  What  does  the  name  of  the  root  denote  or  indicate  ? 

A.  The  number  of  times  the  root  must  be  taken  as  a 
factor  to  produce  or  equal  the  given  number.  Thus  3 is 
the  cube  root  of  27,  because  33  or  3X3X3  = 27. 

357.  When  one  number  is  the  power  of  another,  what  is  the 
latter  number  ? 

A.  A root  of  the  former  number.  Thus  27  is  the 
cube  or  third  power  of  3,  and  3 is  the  cube  root  of  27. 

358.  Will  any  number  produce  a 'perfect  power  by  involution  ? 

A.  It  will. 

359.  Can  the  precise  or  exact  roots  of  all  or  any  numbers  be 
obtained  ? 

A.  There  are  some  numbers  whose  exact  roots  cannot 
be  obtained,  though  by  the  help  of  decimals  they  may 
be  obtained  very  nearly. 

360.  What  are  such  numbers  whose  precise  roots  can  be  ob- 
tained called  ? 

A.  Rational  numbers. 

361.  What  are  those  whose  precise  roots  cannot  be  determined 
called  ? 

A.  Surds. 
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362.  What  is  the  sign  of  the  square  root  ? 

A.  placed  before  the  number,  what  in  Algebra  is 
called  the  radical  sign.  Thus  \/  4 expresses  the  square 
root  of  4. 

363.  What  is  the  sign  of  the  cube  root  ? 

A.  The  radical  sign,  with  the  figure  3 over  it,  placed 
before  the  number.  Thus  v'S  expresses  the  cube  root 
of  8,  and  v'  4 the  fourth  root  of  4,  &c. 

364.  When  the  power  is  expressed  by  numbers,  with  the  sign 
+ or  — between  them,  what  is  drawn  over  them,  and  what  does 
it  show  ? 

A.  A line,  called  a vinculum,  and  it  shows  that  the 
numbers  connected  are  to  be  subjected  to  the  same  oper- 
ation. Thus  ^16+9=5  ; that  is,  \/16+9=  n/25  = 5. 


EXTRACTION  OF  THE  SQUARE  ROOT. 

RULE. 

365.  What  rule  do  you  observe  in  pointing  off  the  given 
number  ? 

A.  Begin  at  the  place  of  units,  and  point  it  off  into 
periods  of  two  figures  each ; and  if  there  be  decimals, 
point  them  off  from  the  place  of  units  towards  the  right, 
in  the  same  manner ; and  if  there  be  a deficiency  in  any 
period  of  decimals,  supply  it  with  a cipher. 

366.  What  will  the  points  show  ? 

A.  The  number  of  figures  of  which  the  root  will  con- 
sist. 

367.  What  is  the  next  step  you  take  ? 

A.  Find  the  greatest  square  number  in  the  left-hand 
period,  and  place  its  root  at  the  right  hand  of  the  given 
number  as  a quotient  in  division ; then  subtract  the  square 
number  from  the  period  at  the  left  hand,  and  to  the  re- 
mainder bring  down  the  next  period  for  a dividend. 

368.  How  then  do  you  proceed,  after  having  obtained  a divi- 
dend, to  get  the  second  figure  in  the  root  ? 

A.  Double  the  root  (of  the  first  period)  already  found 
16 
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for  a divisor,  and  write  such  a figure  at  the  right  hand  of 
it,  and  also  in  the  root,  as  when  multiplied  into  the  whole 
(divisor  so  increased),  the  product  shall  either  he  equal 
to,  or  the  next  less,  than  the  dividend,  and  it  will  be  the 
second  figure  in  the  root. 

369.  How  then  do  you  proceed  to  obtain  another  dividend  ? 

A.  Subtract  the  product  from  the  last  dividend,  and  to 

the  remainder  bring  down  the  next  period. 

370.  How  then  do  you  proceed  to  obtain  another  figure  in  the 
root  ? 

A.  Double  the  figures  of  the  root  already  found  for  a 
new  divisor,  and  proceed  as  before,  and  so  continue  till 
all  the  periods  are  brought  down ; and  if  there  be  a re- 
mainder, continue  the  operation  to  decimals,  by  annexing 
two  decimals  for  a new  period,  &c. 

EXAMPLES. 


1.  What  is  the  square  root  of  404496  ? 

Begin  at  the  place  of  units,  and  point  it  off  into  periods 
of  two  figures  each ; thus,  404496.  These  points  show 
the  number  of  figures  of  which  the  root  will  consist, 
which  is  three,  the  number  of  points  being  three.  The 
left-hand  period  is  40.  The  greatest  square  number  in 
40  is  36,  the  root  of  which  is  6,  because  6 X 6 = 36.  The 
root  of  36,  which  is  6,  is  to  be  placed  at  the  right  hand 
of  the  given  number  as  a quotient  in  division,  and  the 
square  number,  which  is  36,  is  to  be  subtracted  from  the 
period  at  the  left  hand,  which  is  40.  Thus  : 


404496 (6 
36 

4 To  this  remainder  the  next  period  44  is  to  be 
brought  down  for  a dividend.  Thus : 

• , • • / „ You  now  double  the  root  of  the 
' first  period,  which  is  6,  for  a divisor, 
— and  write  such  a figure  at  the  right 

444  hand  of  it,  and  also  in  the  root,  as 


when  multiplied  into  the  whole  (divisor  so  increased  by 
this  figure),  the  product  shall  either  be  equal  to,  or  the 
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next  less,  than  the  dividend.  The  root  of  the  first  period 
doubled  is  12,  and  3 is  such  a figure  as  written  at  the 
right  hand  of  it,  and  also  in  the  root,  will,  when  multi- 
plied into  the  whole  (divisor  so  increased),  give  a product 
which  shall  be  the  next  less  than  the  dividend.  Thus : 


6 404496  (63 

+ 6 36 


123 


6 doubled  =6  + 6 = 12.  The 
figure  3 placed  to  the  right 
hand  of  the  12  = 123  for  a di- 
visor; the  3 is  also  placed  at 
the  right  of  the  root ; then  3X 
123  = 369.  This  product  is  then  subtracted,  and  to  the 
remainder  the  next  period,  which  is  96,  is  brought  down. 
Thus : 


444 

369 


6 404496  ( 636  root. 
+ 6 36 

First  divisor  123  ) 444 
123  369 

+ 3 


2d  divisor  1266  ) 7596 
7596 


Then  the  root  already  found,  which  is  63,  is  doubled, 
which  equals  126,  and  6 is  found  as  the  next  figure  in 
the  root,  and  the  remainder  of  the  operation  is  performed 
as  before,  which  gives  the  answer  636.  The  operation 
may  be  proved  simply  by  involving  636  to  the  square  or 
second  power.  Thus  63  62=  40  4 4 96  Proof. 

2.  What  is  the  square  root  of  5041  ? Ans.  71. 

3.  What  is  the  square  root  of  104976  ? Ans.  324. 

4.  What  is  the  square  root  of  5885476  ? 

5885476  (2426  Ans. 

__4 

44  )Tl88 
176 

482  ) 1254 
964 


4846  ) 29076 
29076 
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5.  What  is  the  sq.  root  of  74684164  ? Arts.  8642. 

6.  What  is  the  sq.  root  of  12096484  ? Ans.  3478. 

7.  What  is  the  square  root  of  92416  ? 

92416  ( 304  Ans. 

9 

604  yi)2416 
2416 

8.  What  is  the  square  root  of  164836  ? Ans.  406. 

9.  What  is  the  square  root  of  6177,98  ? 

6i77, 98  ( 78,60012  + Ans. 

49 

148  )_1277 
1184 

1566  ) 9398 
9396 

1572001  ) 2000000 
1572001 

15720022  ) 42799900 
31440044 

11359856  Remainder. 

In  this  instance  there  is  a remainder  after  all  the  periods  in 
the  given  number  are  brought  down,  and  the  operation  is  con- 
tinued by  annexing  periods  of  ciphers. 

10.  What  is  the  square  root  of  1324,99  ? 

Ans.  36,40041  + . 

S^l.  Repeat 

Note. — To  extract  the  root  of  a fraction,  reduce  it  to  its  lowest 
terms,  and  extract  the  root  of  the  numerator  for  a new  numerator, 
and  the  root  of  the  denominator  for  a new  denominator  ; and  if 
the  fraction  be  a surd,  reduce  it  to  a decimal,  and  then  extract  its 
root. 

EXAMPLES. 

1 . What  is  the  square  root  of  ? 

108  36 

3 ) — -== — lowest  terms  ; then  the  square  root  of  36, 
’ 147  49  4 

the  numerator,  is  6,  and  the  square  root  of  49,  the  de- 
nominator, is  7.  Ans.  f. 


10  Miles. 
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2.  What  is  the  square  root  of  ff-y  ? Ans.  f-. 

3.  What  is  the  square  root  of  ? Ans.  If. 

4.  What  is  the  square  root  of  7f  ? Ans.  2-f. 

5.  What  is  the  square  root  of  £ ? 

£ reduced  to  a decimal  =,8. 


,80  (,894+  Ans. 


64 

169  71600 
1521 

1784)  7900 
7136 


This  and  the  following  ex- 
amples are  called  surds. 


764  Remainder. 


6.  What  is  the  square  root  of  -f  ? Ans.  ,9128+. 

7.  What  is  the  square  root  of  T67  ? Ans.  ,774  + . 

8.  What  is  the  square  root  of  f f f ? 

Ans.  ,87608+. 

9.  What  is  the  square  root  of  -Irff  ? 

Ans.  ,71499  + . 


QUESTIONS  SHOWING  THE  USE  OF  THE  SQUARE  ROOT. 

1.  In  a square  containing  100  square  miles,  how  many 
miles  square  ? Ans.  10  miles  square. 


Each  of  these  blocks  in  the 
figure  represents  a square  mile. 
The  figure  contains  100  blocks ; 
therefore  it  equals  100  square 
miles.  There  are  10  blocks 
on  each  side ; therefore  it  is  10 
miles  square. 


16* 
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2.  A tract  of  land  contains  15625  square  rods  ; allow- 
ing it  to  be  a square,  how  many  rods  on  each  side  ? 

Ans . 125  rods. 

10000  rods. 
“*  2000  « 
2000  “ 
400  “ 

600  “ 
600  “ 

25  “ 

15625  Proof. 


100  + 20  + 5 
= 125,  and 
120  + 5 = 
125,  and  125 
X 125  = 
15625  Proof. 

8.  If  1936  hills  of  corn  be  planted  in  a square  field, 
how  many  must  there  be  in  a row  each  way  ? 

Ans.  44  hills. 

4.  The  floor  of  a certain  square  room  contains  5625 
square  feet,  how  many  feet  does  each  side  contain  ? 

Ans.  75  feet. 

5.  An  army  consisting  of  53824  men  are  placed  rank 

and  file,  that  is,  in  the  form  of  a square ; how  many  in 
rank,  and  how  many  in  file  ? Ans.  232  men. 

372  (1).  To  find  a mean  proportional  between  two  numbers , 
extract  the  square  root  of  their  product. 

Remark. — This  is  applied  to  find  the  side  of  a square  equal  to 
any  parallelogram,  triangle,  rhombus,  rhomboides,  or  regular 
polygon. 

EXAMPLES. 

1.  What  is  the  mean  proportional  between  16  and  64  ? 

16X64  = 1024,  and  \/1024  = 32  Ans. 

2.  What  is  the  mean  proportional  between  8 and  18  ? 

Ans . 12. 


120  5 
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120X5=600 

lO 

5X5 
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3.  There  is  a parallelogram  432  feet  in  length  and  12 
feet  in  breadth ; what  is  the  length  of  the  side  of  a 
square  equal  to  it  ? Ans.  7 2 feet. 

873  (2).  To  find  the  side  of  a square  equal  to  the  area  of  a 
given  superficies,  extract  the  square  root  of  the  contents  of  the  given 
superficies . 

EXAMPLES. 

1.  If  the  area  or  superficial  contents  of  a circle  be  6561 

feet,  what  will  be  the  length  of  the  side  of  a square  con- 
taining the  same  number  of  feet?  Ans.  81  feet. 

2.  If  the  area  of  a circle  is  73984  yards,  how  many 
yards  in  length  is  the  side  of  a square  of  equal  area  ? 

Ans.  272  feet. 

874  (8).  When  the  diameter  of  one  circle  is  given  to  find  the 
diameter  of  another,  square  the  given  diameter,  multiply  the  square 
by  the  given  ratio , amd  extract  the  square  root  of  the  product. 

EXAMPLES. 

1.  The  diameter  of  a certain  circle  is  2 feet;  what  is 
the  diameter  of  a circle  16  times  as  large? 

2 X 2— 4,  and  4 X 16  = 64,  and  \/64  = 8 Ans. 

2.  If  the  diameter  of  a circle  be  2 inches  ; what  is  the 
diameter  of  a circle  4 times  as  large  ? Ans.  4 inches. 

3.  The  diameter  of  a certain  circle  is  4 feet;  what  is 
the  diameter  of  a circle  J as  large  ? Ans.  2 feet. 

4.  Suppose  a pipe  2 inches  in  diameter  will  fill  a cis- 

tern containing  8 barrels  in  1 hour,  what  must  be  the 
diameter  of  a pipe  to  fill  a cistern  containing  9 times  as 
much  in  the  same  time  ? Ans.  6 inches. 

375  (4).  To  form  an  army  of  men,  Ac.,  so  that  there  may  be 
double,  triple,  Ac.,  as  many  in  rank  as  in  file,  extract  the  square 
root  of  one-half,  one-third,  Ac.,  of  the  given  number,  and  it  will 
be  the  number  of  men  in  file,  which  double,  triple,  Ac.,  and  your 
product  will  be  the  number  in  rank. 

EXAMPLES. 

1.  A genera]  having  an  army  of  8192  men,  wishes  to 
place  them  so  that  there  will  be  double  the  number  in  rank 
to  that  in  file ; how  must  they  be  placed  ? 

8192-^-2  = 4096  and  v'4096=64  in  file,  and  64X2 
= 128  in  rank 
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2.  Place  3888  men,  so  that  there  will  be  three  times 
as  many  in  rank  as  in  file. 

Ans.  36  in  file,  and  108  in  rank. 

3.  Place  9604  men,  so  there  will  be  four  times  as 
many  men  in  rank  as  in  file. 

Ans.  49  in  file,  196  in  rank. 

4.  Lay  out  1152  rods  of  land  in  the  form  of  a parallel- 

ogram, which  shall  be  twice  (as  many  rods)  as  long  as  it 
is  wide.  Ans.  24  rods  wide,  and  48  rods  long. 

5.  A man  wishes  to  set  out  1350  fruit  trees  in  a nur- 
sery, so  that,  placed  at  equal  distances  from  each  other, 
the  space  of  ground  which  they  will  occupy  will  be  six 
times  as  long  as  broad;  how  many  rows  must  he  set 
out,  and  how  many  trees  in  each  row  ? 

Ans.  15  rows,  and  90  trees  in  each  row. 

37  6 (5).  To  find  each  number  when  the  mm  and  products  of 
any  two  numbers  are  given.  Square  their  sum,  ana  from  this 
result  subtract  4 times  their  product,  and  extract  the  square  root 
of  the  remainder,  which  will  give  the  difference  of  the  two  num- 
bers ; then  add  half  the  said  difference  to  half  the  sum  for  the 
greater  of  the  two  numbers,  and  subtract  the  said  half  difference 
from  half  the  sum  for  the  less. 

EXAMPLES. 

1.  The  sum  of  two  numbers  is  40,  and  their  product 
364  ; what  are  the  two  numbers  ? 

40X40  = 1600,  the  square  of  the  sum  of  the  numbers. 
364  X 4 = 1456,  4 times  the  product  of  the  two  numbers. 

•\/144  = 12,  square  root  of  the  remainder,  which 
gives  the  difference  of  the  numbers. 

£ of  40,  the  sum,  =20,  and  J of  12,  the  difference, 
= 6 ; then  20  + 6 = 26,  the  greater,  and  20  — 6 = 14,  the 
less.  Ans.  Proof.  26  + 14=40,  and  26  X 14  = 364. 

2.  The  sum  of  two  numbers  is  56,  and  their  product 

768  ; what  are  the  numbers?  Ans.  32  and  24. 

3.  If  the  sum  of  two  numbers  be  34,  and  their  pro- 
duct 288,  what  are  the  numbers? 

Ans.  18  the  one,  16  the  other. 

377  (6).  To  find  the  length  of  the  hypotenuse,  or  longest  side 
of  a right-angled  triangle,  extract  the  square  root  of  the  sum  of 
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the  squares  of  the  other  two  sides ; and  to  find  the  length  of  either 
of  the  other  sides,  extract  the  square  root  of  the  difference  of  the 
squares  of  the  hypotenuse  and  the  other  side. 

EXAMPLES. 

1.  Suppose  there  is  a certain  monument  300  feet  high, 
and  a tree  (the  foot  of  which  is  on  a level  with  the  base 
of  the  monument)  stands  at  the  distance  of  400  feet  from 
the  centre  of  its  base,  what  is  the  distance  in  a direct  line 
from  the  top  of  the  monument  to  the  foot  of  the  tree  ? 


300  X 300=  90000,  square  of  one  side. 

400x400=160000,  square  of  other  side. 

250000,  sum  of  the  squares. 

%/250000=  Ans.  500  square  root,  <fcc.,  hypotenuse. 

2.  Suppose  the  hypotenuse  to  be  500  feet,  and  the 
distance  from  the  foot  of  the  tree  to  the  centre  of  the 
monument,  at  its  base,  400  feet,  what  is  the  height  of 
the  monument  ? 

500  X 500=250000.  250000  — 160000=90000. 

400x400  = 160000.  </90000=300  Ans. 

3.  Suppose  the  hypotenuse  to  be  J500  feet,  and  the 

monument  300  feet,  what  is  the  distance  between  the 
foot  of  the  tree  and  the  monument,  at  the  centre  of  its 
base  ? Ans.  400  feet. 
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EXTRACTION  OF  THE  CUBE  ROOT. 

378.  What  is  the  extraction  of  the  cube  root  ? 

A.  It  is  the  finding  a number  which,  multiplied  into 
its  square,  or  involved  to  its  third  power,  produces  the 
given  number.  Thus  3 is  the  cube  root  of  27,  because 
the  square  of  3,  which  is  9,  x3  = 27,  or  33=3X3X3  = 
27. 

RULE. 

379.  How  do  you  prepare  the  given  number  for  extraction  ? 

A.  By  pointing  it  off  into  periods  of  three  figures 

each,  both  ways,  from  the  place  of  units. 

380.  How  do  you  proceed  with  the  left-hand  period  ? 

A.  Find  its  greatest  cube,  and  place  its  root  in  the 
quotient ; then  subtract  the  cube  found  from  that  period, 
and  to  the  remainder  bring  down  the  next  period  for  a 
dividend. 

381.  How  do  you  obtain  a divisor? 

A.  By  multiplying  the  square  of  the  quotient  by  300. 

382.  How  do  you  obtain  the  second  figure  in  the  root? 

A.  Find  how  often  the  divisor  is  contained  in  the  divi- 
dend, placing  the  result  in  the  root,  and  multiply  the 
divisor  by  this  last  quotient  figure,  placing  the  product 
under  the  dividend. 

383.  How  then  do  you  proceed  ? 

A.  Square  the  last  quotient  figure,  and  multiply  this 
square  by  the  former  quotient  figure  or  figures,  and  that 
product  by  30,  and  place  the  product  under  the  last ; 
then  under  these  two  products  place  the  cube  of  the  last 
quotient  figure,  and  their  amount  will  be  the  subtrahend. 

384.  How  then  do  you  obtain  a new  dividend  ? 

A.  Subtract  the  subtrahend  from  the  dividend,  and  to 
the  remainder  bring  down  the  next  period,  with  which 
proceed  as  with  the  preceding,  and  so  on  till  the  whole  is 
completed. 

Remark. — If  the  subtrahend  (found  as  directed  above)  is 
greater  than  the  dividend,  make  the  last  quotient  figure  one  less, 
and  proceed  as  before. 
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EXAMPLES. 

1.  Extract  the  cube  root  of  13824  ? 

13824  pointed  off,  indicates  that  there  will  be  two 
figures  in  the  root.  The  greatest  cube  in  the  left-hand 
period  (13)  is  8,  the  root  of  which  is  2.  Thus : 

13824  ( 2 I The  root  (2)  is  placed  in  the 
2x2x2=  8 quotient,  and  the  cube  (8)  is 

“g  subtracted  from  that  period, 

I which  leaves  (5)  a remainder. 
Then  to  this  remainder  the  next  period  (824)  is  brought 
down,  which  gives  5824  for  a dividend.  Thus : 

1*3824  ( 2 Quotient. 

2 X2  X2=_8 

5824  Dividend. 

A line  is  then  drawn  under  the  dividend,  and  the  quo- 
tient (2)  is  squared,  which  produces  4,  and  this  product 
is  multiplied  by  300,  which  gives  for  a divisor  1200, 
Thus: 

13824(2 

_8 

2X2X300=1200)5824 

The  divisor  (1200)  is  contained  in  the  dividend  (5824) 
4 times.  This  4 is  placed  in  the  root,  and  the  product 
of  the  4 into  1200,  under  the  dividend.  Thus : 

13824  ( 24 
23=  8 

22X  300=1200)5824 

4800 

The  last  quotient  figure,  which  is  4,  is  now  squared, 
which  makes  16,  and  this  square  is  multiplied  by  the 
former  quotient  figure,  which  is  2,  and  this  product,  which 
is  32,  is  then  multiplied  by  30,  which  =960,  which  is 
placed  under  the  last.  Thus  : 
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13824(24 
23=  8 

22X  300  = 1200)5824 
4800 

4X4X2X30=  960 

The  cube  of  the  last  quotient  figure  is  4x4x4  = 64, 
which  is  placed  under  the  two  last  products,  and  these 
three  products  are  added  together,  and  their  amount  sub- 
tracted from  the  dividend.  Thus : 

13824(24  Ans. 

2X2X2=  8 

2X2X300=1200)5824  Dividend. 

4800  First  product. 
4x4x2x30=  960  Second  product. 

4x4x4=  64  Third  product.  [ subtrahend . 

5824  Amount  of  products  called 
0000  Remainder. 

2.  Extract  the  cube  root  of  117649.  Ans.  49. 

3.  Extract  the  cube  root  of  4096.  Ans.  16. 

4.  What  is  the  cube  root  of  262144?  Ans.  64. 

5.  What  is  the  cube  root  of  19683?  Ans.  27. 

6.  Extract  the  cube  root  of  20123648. 

20123648  (272  Ans. 

23=  8 

2SX300=1200)  12123 
8400 

72  X 2 X 30  = 29  40 
73=  343 

11683 

27aX300  = 218700)  440648 
437400 

22  X 27  X 30  = 3 2 40 

23=  8 
440648 
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7.  What  is  the  cube  root  of  47832147  ? Ans.  363. 

8.  Extract  the  cube  root  of  64000000.  Ans.  400. 

9.  Extract  the  cube  root  of  539,353144.  Ans.  8,14. 

10.  Extract  the  cube  root  of  929,714176.  Ans.  9,76. 

11.  Extract  the  cube  root  of  -^g-.  (See  Q.  371.) 

Ans.  -g-=§. 

12.  Extract  the  cube  root  of  Ans.  f . 

385.  Repeat 

Note.— If  the  number  given  be  a mixed  number,  reduce  it  to 
an  improper  fraction,  and  then  extract  the  cube  roots  of  both  the 
numerator  and  denominator  separately ; and  if  it  be  a surd,  re- 
duce the  fractional  part  to  a decimal,  and  annex  it  to  the  whole 
number,  and  extract  the  cube  root  from  the  whole. 


EXAMPLES. 


1.  What  is  the  cube  root  of  21^j+§  ? 

„nll9_2744  ^2744=14 
zlTZ~5  — TTTT  3 


125 


v^125  — 5 


Ans. 


3.  What  is  the  cube  root  of  381^-  ? 


Ans.  5§. 
A?is.  7y. 
Ans.  8i. 


SURDS. 

5.  What  is  the  cube  root  of  l^V  ? 

1,040  ( 1,01 4-  Ans.  This  may  be 
1 carried  on  to  any  de- 

1,0*  X 300=30000  ) 0040000  gree  of  exactness,  by 
30000  annexing  periods  of  3 

1*X1.0X30=  300  ciphers  each,  &c. 

13=  1 


30301 


6.  What  is  the  cube  root  of 
17 


9699  Remainder. 

9 


Ans.  2,05+. 
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QUESTIONS  SHOWING  THE  USE  OF  THE  CUBE  ROOT, 

1.  How  many  solid  feet  does  a cubic  box,  one  side  of 

■which  is  4 feet,  contain  ? Ans.  64  feet. 

2.  If  a cubic  box  contain  512  solid  feet,  what  is  the 

length  of  one  side  ? Ans . 8 feet. 

3.  If  a cubical  stone  contain  17576  solid  feet,  how 

long  is  one  of  its  sides  ? Ans . 26  feet. 

386.  Like  solida  are  to  each  other  as  the  cubes  of  their  like 
sides  or  diameters ; therefore,  to  find  out  the  dimensions  of  like 
solids,  as  globes,  cylinders,  cubes,  &c.,  we  have  the  following 

RULE. 

As  the  weight  or  content  of  a given  solid  is  to  the 
weight  or  content  of  a similar  or  like  solid,  so  is  the  cube 
of  the  side  or  diameter  of  the  one,  to  the  cube  of  the  side 
or  diameter  of  the  other. 

EXAMPLES. 

1.  If  a ship  of  100  tons  be  44  feet  in  length  at  the 
keel,  what  must  be  the  length  of  the  keel  of  a ship  that 
carries  220  tons  ? 

100  : 2 20  : : 443=85184  : 18  7404, 83=57, 226+  Ans. 

2.  If  a ball  weighing  24  pounds  is  8 inches  in  diameter, 
what  will  be  the  diameter  of  a ball  weighing  3 pounds  ? 

Ans.  4 inches. 

3.  There  is  a cubical  vessel  whose  side  is  8 inches ; 
what  must  the  side  of  a vessel  be  to  hold  6 times  as 
much  ? 

83X6  = 3072,  -^3072=  Ans.  14,53+  inches. 

4.  If  a cube  of  copper  whose  side  is  4 inches  be  worth 
$50,  how  many  inches  in  length  must  the  side  of  a cube 
of  copper  of  the  same  quality  be  whose  value  shall  be  4 
times  as  much  ? 

43  = 64,  and  64X4—256,  and  ^256  = 6,349  + . 

Ans . 6,349+  inches. 
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GENERAL  RULE  FOR  EXTRACTING  THE  ROOTS  OF  ALL 
ROWERS. 

887.  How  do  you  prepare  the  given  number  for  extraction  ? 

A.  By  pointing  it  off  into  periods  as  the  required  root 
directs. 

388.  How  then  do  you  proceed? 

A.  Find  the  first  figure  of  the  root  by  trial,  subtract 
its  power  from  the  left-hand  period,  and  to  the  remainder 
bring  down  the  first  figure  in  the  next  period  for  a divi- 
dend. 

889.  How  then  do  you  find  the  second  figure  of  the  root? 

A.  Involve  the  root  to  the  next  inferior  power  to  that 
which  is  given,  and  multiply  it  by  the  number  denoting 
the  given  power  for  a divisor,  hy  which  find  another  figure 
of  the  root. 

390.  How  then  do  you  proceed  with  the  whole  ascertained 
root  ? 

A.  Involve  it  to  the  given  power,  and  subtract  it  from 
the  first  and  second  periods,  and  to  the  remainder  bring 
down  the  first  figure  of  the  next  period  for  a new  divi- 
dend, to  which  find  a new  divisor,  as  before.  So  con- 
tinue till  the  whole  is  completed. 

EXAMPLES. 

1.  What  is  the  sursolid  or  fifth  root  of  5158632? 

53.53632  ( 22  Am> 
2X2X2X2X2  = 32 
2X2X2X2X5  = 80)  195 

5153632 

22X22X22X22X22  = 5153632 
0000000 

2.  What  is  the  fifth  root  of  4182119424  ? 

Ans.  84. 

3.  What  is  the  sixth  root  of  139314069504  ? 

Ans.  72. 

Remaekv— When  any  even  power  is  given,  the  easiest  method 
will  be,  generally,  to  extract  the  square  root  of  it,  which  reduces 
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it  to  half  the  given  power ; then  the  square  root  of  that  power 
reduces  it  to  half  the  same  power.  So  proceed  till  you  come  to 
a square  or  cube.  Thus  the  square  root  of  the  sixth  power  = a 
cube,  and  the  square  root  of  the  fourth  power  = a square  or 
second  power. 


ARITHMETICAL  PROGRESSION. 

391.  What  numbers  are  in  Arithmetical  Progression. 

A.  Such  as  increase  or  decrease  by  a common  differ  - 
ence, as  2,  4,  6,  8,  10,  12,  or  12,  10,  8,  6,  4,  2. 

392.  What  may  such  a series  also  be  called? 

A.  Continued  proportion. 

393.  When  numbers  increase,  what  do  they  form? 

A.  An  ascending  series,  as  1,  2,  3,  4,  5,  &c. 

394.  When  they  decrease,  what  do  they  form? 

A.  A descending  series,  as  5,  4,  3,  2,  &c. 

395.  In  an  ascending  series,  how  is  each  succeeding  term 
found  ? 

A.  By  adding  the  common  difference  to  the  preceding 
term. 

396.  How  is  each  succeeding  term  found  in  a descending 
series  ? 

A.  By  subtracting  the  common  difference  from  the 
preceding  term.  Thus,  if  the  first  term  be  10,  and  the 
common  difference  2,  the  series  is  10,  8,  6,  4,  &c. 

39*7.  What  are  the  numbers  which  form  the  series  called  ? 

A.  The  terms  of  the  series. 

398.  What  are  the  first  and  last  terms  called  ? 

A.  The  extremes. 

399.  What  are  the  other  terms  called  ? 

A.  The  means. 

400.  How  many  things  in  arithmetical  progression  are  to  be 
noticed,  and  what  are  they  ? 

A.  Five.  1st,  The  first  term  ; 2d,  The  last  term;  3d, 
The  number  of  terms  ; 4th,  The  common  difference  ; 5th, 
The  sum  of  all  the  terms. 
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401.  How  many  of  these  is  it  necessary  should  be  given  to 
find  the  other  two  ? 

A.  Any  three  of  them. 


RULE. 

402.  When  the  first  ter.m,  the  common  difference,  and  the 
number  of  terms  are  given,  how  do  you  find  the  last  term  ? 

A.  Multiply  the  number  of  terms,  less  1,  by  the  com- 
mon difference,  and  to  the  product  add  the  first  term, 
and  the  result  will  be  the  last  term. 

EXAMPLES. 

1.  If  the  first  term  be  3,  the  common  difference  3,  and 
the  number  of  terms  50,  what  is  the  last  term  ? 

49X3  = 147.  147+3  = 150  Am. 

2.  A merchant  sold  14  yards  of  calico  at  2 cents  for 

the  first  yard,  4 cents  for  the  second  yard,  6 cents  for  the 
third  yard,  &c,,  increasing  2 cents  every  yard,  what  did 
he  sell  the  last  yard  for?  Ans.  28  cents. 

3.  If  $1,  at  7 per  cent.,  in  one  year  amounts  to  $1,07, 
in  two  years  to  $1,14,  and  so  on,  with  a common  differ- 
ence of  $,07,  what  will  it  amount  to  in  fifty  years  ? 

Am.  $4,50. 

RULE. 

403.  When  the  first  term,  the  last  term,  and  the  number  of 
terms  are  given,  how  do  you  find  the  sum  of  all  the  terms. 

A.  Multiply  the  sum  of  the  extremes  by  the  number 
of  terms,  and  divide  the  product  by  2,  and  the  quotient 
will  be  the  sum  of  all  the  terms. 

EXAMPLES. 

1.  The  first  term  of  an  arithmetical  series  is  4,  the  last 
24,  and  the  number  of  terms  11  ; what  is  the  sum  of  all 
the  terms  ? 

24  + 4=28;  28x11  = 308;  308=2  = 154  Am. 

2.  A merchant  sold  14  yards  of  cloth,  the  first  yard 

for  2 cents,  and  the  last  for  38  cents;  what  did  the 
whole  number  amount  to  ? Ans.  $2,80. 

17* 
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3.  If  the  extremes  be  3 and  4011,  and  the  number  of 
terms  4,  what  is  the  sum  of  the  series  ? Ans.  8028. 

4.  A drover  purchased  150  head  of  cattle,  and  agreed 

to  give  for  the  first  one  $1,  for  the  second  $2,  for  the 
third  $3,  &c. ; what  was  he  compelled  to  give  for  the 
whole  at  that  rate  ? Ans.  $11325. 

5.  If  201  cents  be  dropped  one  yard  distant  from  each 
other,  in  a right  line,  the  first  cent  being  dropped  one 
yard  from  a safety-box,  with  the  promise  to  a boy  that 
if  he  would  pick  them  up  and  carry  them  singly  and  put 
them  into  the  safety-box,  he  might  have  them,  over  what 
distance  must  he  travel  to  do  it?  Ans.  23 m.  122yds. 

6.  How  many  strokes  does  a regular  clock  strike  in  12 

hours?  Ans.  78  strokes. 

RULE. 

404.  When  the  extremes,  or  first  and  last  terms,  and  the 
number  of  terms  are  given,  how  do  you  find  the  common  differ- 
ence ? 

A.  Divide  the  difference  of  the  extremes  by  the  num- 
ber of  terms  less  1,  and  the  quotient  will  be  the  common 
difference. 

EXAMPLES. 

1.  If  the  extremes  are  1 and  27,  and  the  number  of 
terms  6,  what  is  the  common  difference  ? 

27  — 7=20.  20-7-6  — 1,  which  is  5,  =4  Ans. 

2.  A man  had  8 children  whose  ages  differed  alike ; the 
oldest  was  54  years  old  and  the  youngest  5 : what  was 
the  common  difference  of  their  ages  ? Ans.  7 years. 

3.  A man  bought  14  yards  of  cloth ; for  the  first  yard 

he  gave  2 cents,  and  for  the  last  28  cents  : what  was  the 
common  difference  ? Ans.  2 cents. 

RULE. 

405.  When  the  extremes  and  common  difference  are  given, 
how  do  you  find  the  number  of  terms  ? 

A.  Divide  the  difference  of  the  extremes  by  the  com- 
mon difference,  and  add  1 to  the  quotient,  and  you  will 
have  the  number  of  terms. 
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EXAMPLES. 

1.  If  the  extremes  be  5 and  54,  and  the  common  dif- 
ference 7,  what  is  the  number  of  terms  ? 

54  — 5 = 49.  49—7  = 7.  7 + 1 = 8 Ans. 

2.  If  the  extremes  be  2 and  28,  and  the  common  dif- 
ference 2,  what  is  the  number  of  terms  ? Ans.  14. 

3.  If  a man  travel  3 miles  the  first  day,  and  36  miles 
the  last  day,  increasing  his  travel  3 miles  each  day,  how 
many  days  did  he  travel,  and  how  far  ? 

Ans.  12  days,  and  234  miles. 


GEOMETRICAL  PROGRESSION. 

406.  When  are  numbers  in  Geometrical  Progression  ? 

A.  When  they  increase  by  a common  multiplier,  or 
decrease  by  a common  divisor.  Thus  2,  4,  8,  16,  &c., 
is  a geometrical  series,  increasing  by  the  common  multi- 
plier 2,  and  16,  8,  4,  &c.,  is  a geometrical  series,  decreas- 
ing by  the  common  divisor  2. 

407.  What  are  the  common  divisors  and  the  common  multi- 
pliers called  ? 

A.  Ratios.  Thus  — =8,  and  -=4,  and  -=2  ; and 
2 2 2 

2x2  = 4,  and  4x2  = 8,  and  8X2  = 16,  &c.  The  ratio 
is  2. 

408.  In  an  ascending  geometrical  progression,  how  do  you  find 
each  succeeding  term  ? 

A.  By  multiplying  the  ratio  into  each  preceding  term. 
Thus  2X2  = 4,  and  4x2  = 8,  &c. 

409.  When  the  first  term  and  the  ratio  are  alike,  what  may 
the  progression  be  considered  ? 

A.  As  a series  of  powers.  Thus  if  the  first  term  be  2 
and  the  ratio  2,  2 x 2 = 22,  &c. 

410.  In  a descending  geometrical  progression,  how  i3  each  suc- 
ceeding term  found  ? 
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A.  By  dividing  the  preceding  term  by  the  ratio.  Thus 
8 4 

~=4,  and  ~ = 2. 

2 2 

411.  In  geometrical  progression,  how  many  things  are  to  be 
considered,  any  three  of  which  being  given,  the  other  two  may 
be  found  ? 

A.  Five.  1st,  The  first  term;  2d,  The  last  term  ; 8d, 
The  number  of  terms  ; 4th,  The  ratio  ; 5th,  The  sum  .of 
all  the  terms. 

RULE. 

412.  When  the  first  term,  ratio,  and  number  of  terms  are  given, 
how  do  you  find  the  last  term  ? 

A.  Write  down  a few  of  the  leading  powers  of  the 
ratio,  with  their  indices  over  them.  Add  together  the 
most  convenient  indices  to  make  an  index  less  by  1 
than  the  number  of  that  term  which  you  seek.  Multiply 
the  powers  belonging  to  those  indices  together,  and 
their  product,  multiplied  by  the  first  term,  will  be  the 
last  term. 

EXAMPLES. 

1.  If  the  first  term  be  3,  and  the  ratio  4,  what  is  the 
seventh  term  ? 

Indices,  1 2.  3 + 3 = 6 Index,  less  by  1 . 

Powers  of  the  ratio,  4 16.  64x64x3  = 12288  Ans. 

2.  If  the  first  term  of  a geometrical  series  be  4,  and 
the  ratio  2,  what  is  the  seventh  term  ? Ans.  256. 

3.  A rich  farmer  (not  very  well  acquainted  with 
figures)  hired  a man  to  labor  for  him  1 8 days,  and  agreed 
to  give  him  2 cents  for  the  first  day,  6 cents  for  the 
second  day,  18  cents  for  the  third  day,  &c.,  in  threefold 
ratio ; what  must  he  pay  him  for  the  last  day’s  work  ? 

Ans.  $2582803,26. 


RULE. 

413.  When  the  extremes  and  ratio  are  given,  how  do  you  find 
the  sum  of  the  series  ? 

A.  Divide  the  difference  of  the  extremes  by  the  ratio 
less  1,  and  to  the  quotient  add  the  greater  term. 
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EXAMPLES. 

1.  If  the  extremes  be  2 and  1 24*70,  and  the  ratio  7, 
what  is  the  sum  of  the  series  ? 

124*70  — 2=12468. 

7 — 1 = 6;  then  ^7i^_j_i2470  = 14548  Ans. 

6 

2.  A rich  farmer  hired  a man  18  days,  and  agreed  to 
pay  him  2 cents  for  the  first  day,  6 cents  for  the  second, 
18  for  the  third,  &c.,  in  threefold  ratio;  what  did  the  18 
days’  labor  amount  to  ? 

First  proceed  to  get  the  last  term  by  the  rule  preced- 
ing the  last. 

1 2 3 4*5  6-  + 7-  +_4' = 17=18' — 1. 

3,  9,  27,  81,  243,  729,  2187/  *729  9 in  72,  8 times. 
19683/ 8 
157464 
1594323  / 81 
12754584 

Product  of  powers  below,  129140163  / 2 First  term  X . 

Last  term,  2582803,26  — 2 First  term  subtr. 

Ratio  less  1=  2 ) 2582803,24  Difference  of  extremes. 

1291401,62  Quotient,  Ac. 
2582803, 26-J-  Last  term. 
$3874204,88  Ans.  Sum  of  the  series. 

Remark. — This  example  may  be  performed  by  the  following 

RULE. 

414.  When  the  first  term,  ratio,  and  the  number  of  terms  are 
given,  how  do  you  find  the  sum  of  the  series  ? 

A.  Involve  the  ratio  to  a power  whose  index  is  equal 
to  the  number  of  terms,  from  which  subtract  1 ; then 
divide  the  remainder  by  the  ratio  less  one,  and  multiply 
the  quotient  by  the  first  term. 
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EXAMPLES. 

1.  A man  engaged  to  labor  a year,  for  $3  the  first 
month,  $12  the  second,  &c.,  in  fourfold  ratio;  what  must 
he  receive  at  the  expiration  of  the  year  ? 

412=16777216.  16777216 — 1 = 16777215.  16777215 
-3  = 5592405.  5592405  X3  = 16777215  dolls.  Ans. 

2.  A merchant  sold  20  yards  of  broadcloth,  the  first 

yard  for  3 cents,  the  second  for  9 cents,  the  third  for  27 
cents,  &c.,  in  threefold  ratio ; what  did  the  cloth  amount 
to?  Ans . $523017 66. 

3.  A man  bought  24  horses,  and  by  agreement  was  to 
give  4 cents  for  the  first  one,  16  cents  for  the  second,  64 
cents  for  the  third,  &c.,  in  fourfold  ratio ; what  was  he 
to  give  for  the  whole  number  ? 

1 2 3 4 5 6 7 8 + 8+8  = 24. 

1 

4,  16,  64,  256,  1024,  4096,  16384,  6 553  6 / 655  36 

3 932  16  / 9 | 6* 

353  894  4 

2 359  296  1 

4 294  967  296/  655  36 

2 576  980  377  6 / 9 /6 

231  928  233  984 

1 546  188  226  56 
2 814  749  767  106  56  — 1 
3)2  814  749  767  106  55 
938  249  922  368  85  / 4 
$3,752,999,689,475,40  Ans. 

4.  A man  agreed  to  labor  for  a farmer  8 years,  upon 
the  condition  that  he  should  have  60  grains  of  corn  the 
first  year,  3600  the  second,  &c.,  in  sixty-fold  ratio,  and 
that,  when  done  laboring,  the  farmer  should  allow  him  1 
cent  for  every  600  grains  of  the  corn  then  due ; how 
many  grains  of  corn  must  he  receive,  and  what  will  his 
wages  amount  to  for  the  eight  years  ? 

Ans.  170808406779660  grains,  and  his  wages  will 
amount  to  $2846806779,66. 


* 6 in  55,  9 times  and  1 over ; 6 in  36,  6 times. 
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5.  Suppose  a goose  to  have  six  goslins  a year,  two 
males  and  four  females,  and  each  female  to  increase  in  the 
same  ratio,  &c.,  what  would  be  the  amount  of  the  old 
goose’s  progeny  at  the  end  of  20  years  ? How  many 
males,  and  how  many  females  ? 

Ans.  47683715820312  males. 

95367431640624  females. 

143051147460936  Amount  of  progeny. 


PERMUTATION. 

415.  What  is  Permutation  ? 

A.  A change  of  the  order  of  things  as  many  different 
ways  as  possible. 

RULE. 

416.  How  do  you  ascertain  all  the  variations  which  any  num- 
ber of  things  are  susceptible  of  undergoing  ? 

A.  Multiply  all  the  given  terms  together  continually, 
and  the  last  product  will  be  the  anstver. 

EXAMPLES. 

1.  In  how  many  different  positions  can  three  men,  A., 

B.,  and  C.,  sit  at  a table ? 1 X 2 x 3 = 6 Ans. 

1st,  A.,  B.,  C. ; 2d,  A.,  C.,  B. ; 3d,  B.,  C.,  A.  ; 4th, 
B.,  A.,  C. ; 5th,  C.,  B.,  A. ; 6th,  C.,  A.,  B. 

2.  In  how  many  different  positions  may  the  first  eight 

letters  of  the  alphabet  be  placed  ? Ans.  40320. 

3.  In  the  city  of  Rochester,  in  1846,  there  were  13 
bells ; 6 church  bells,  1 court-house  bell,  and  6 small 
bells,  of  200  pounds  each,  used  for  alarms,  &c. ; how 
many  changes  may  be  rung  on  them  ? 

Ans.  6227020800. 
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ANNUITIES  OR  PENSIONS,  &c.,  AT  SIMPLE 
INTEREST. 

41 7.  What  is  an  Annuity  ? 

A.  It  is  a sum  of  money  payable  annually,  or  for  a 
certain  number  of  years,  or  for  life,  or  forever. 

418.  When  is  an  annuity  said  to  be  in  arrears  ? 

A.  When  it  is  withheld  or  remains  unpaid  beyond  the 
time  it  becomes  due. 

419.  What  is  called  the  amount  ? 

A.  The  sum  of  all  the  annuities  remaining  unpaid  to- 
gether, with  the  interest  on  each  for  the  time  it  has  been 
due. 

RULE. 

420.  How  do  you  find  the  amount  of  an  annuity  or  pension  in 
arrears  at  simple  interest  ? 

A.  Compute  the  interest  on  each  annuity  for  the  time 
it  has  been  withheld,  and  find  its  amount,  and  the  sum  of 
these  several  amounts  will  be  the  answer. 

EXAMPLES. 

1.  A man  having  an  annual  pension  of  $80,  received 
no  portion  of  it  till  the  close  of  6 years  ; what  was  the 
amount  then  due,  simple  interest  being  allowed  at  6 per 
cent.  ? 

1st  year.  .$S0X,06  =$  4,80.  $80+$  4,80=$  84,80  Amount. 

2d  “ . .$80X,06X2=$  9,60.  $80+$  9,60=$  89,60  “ 

3d  “ . .$80X,06X3=$14, 40.  $80+$14, 40=$  94,40  “ 

4th  “ . .$80X, 06X4=$19,20.  $80+$19,20=$  99,20  “ 

5th  “ . .$80 X, 06X5=$24,00.  $80+$24,00=$104,00  " 

$80  (Paid  when  due : no  interest)  $ 80,00  “ 

Sum  of  amounts,  $552,00  Ans. 

Remark. — Instead  of  multiplying  by  the  rate  per  cent,  every 
year,  after  getting  the  interest  for  one  year,  for  the  second  year 
multiply  that  interest  by  2,  for  the  third  year  by  3,  cfec.,  which  is 
a very  simple  process. 

2.  A farm  being  rented  upon  a lease  of  nine  years,  at 

$300  per  annum,  and  none  of  it  having  been  paid  within 
the  whole  time,  what  sum  is  due  at  the  expiration  of  the 
time,  interest  at  1 per  cent.?  Ans.  $3456. 
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RULE. 

421.  How  do  you  find  the  present  worth  of  an  annuity  ? 

A.  Find  the  present  worth  of  each  year  separately, 
discounting  from  the  time  it  becomes  due,  and  their  sum 
will  be  the  answer. 

EXAMPLES. 

1.  What  is  the  present  worth  of  an  annuity  or  $400, 
to  continue  three  years,  at  6 per  cent,  simple  interest  ? 
$400+$l,06=$377, 35849  present  worth  1st  year. 

$400 -7- $1,1 2 ==$35  7, 14285  “ “ 2d  “ 

$400 + $1,1 8 =$338,98305  “ “ 3d  “ 

Ans.  $1073, 48439  = $1073, 484+  Present  worth. 

2.  What  is  the  present  worth  of  $800  per  annum,  to 
continue  four  years,  at  7 per  cent.  ? 

Ans.  $2785,574  + 


ANNUITIES  AT  COMPOUND  INTEREST. 

RULE. 

422.  How  do  you  find  the  amount  of  an  annuity  in  arrears  at 
compound  interest  ? 

A.  Make  the  amount  of  $1  or  £1  for  one  year,  at  the 
given  rate  per  cent.,  the  ratio,  which  involve  to  a power 
indicated  by  the  number  of  years,  and  subtract  1 from 
this  power ; then  divide  the  remainder  by  the  ratio  less 
1,  and  multiply  the  quotient  by  the  annuity,  and  the  re- 
sult will  be  the  amount. 

EXAMPLES. 

1.  What  will  a pension  of  $200  per  annum,  payable 
annually,  amount  to  in  5 years,  at  7 per  cent,  compound 
intez-est  ? 

1 , 0 7 5 = 1 , 4 0 2 ’5 5 1 7 3 0 7 . 

1,4025517307  — 1 = , 4025517307,  and  1,07  — 1=,07  : 
then  4025517307^-, 07  = 5, 75073901, 
and  5,75073901  X 200  = 1150, 14780200  = $1150, 147  + 
Ans. 


18 
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2.  What  will  an  annuity  of  $125,  which  has  remained 
unpaid  4 years,  amount  to,  at  6 per  cent,  compound  in- 
terest ? 

----- -^~X125=  Ans.  $546,82'7. 

,06 

423.  Repeat 

Note. — When  the  rate  per  cent,  is  5 or  6,  multiply  the  number 
in  the  following  table,  under  the  rate  and  opposite  the  time,  by 
the  annuity,  and  the  product  will  be  the  amount  sought. 

Remark. — This  mode  of  finding  the  amount  of  an  annuity  will 
be  sufficiently  accurate  for  most  cases ; but  if  you  wish  to  be 
very  particular,  you  will  do  well  to  follow  the  rule  above. 

TABLE  I. 

Shoiving  the  amount  of  $1  or  £1  Annuity , from  1 to  30  years , at 
6 and  5 per  cent.  Compound  Interest. 


I TEARS. 

6 PER  CENT. 

5 PER  CENT. 

YEARS. 

6 PER  CENT. 

5 PER  CENT. 

1 

1, 

l, 

16 

25,672528 

23,657492 

2 

2,06 

2,05 

17 

28,212380 

25,840366 

3 

3,1836 

3,1525  • 

18 

30,905653 

28,132385 

4 

4,374616 

4,310125 

19 

33,759992 

30,539004 

5 

5,637193 

5,525631 

20 

36,785592 

33,065954 

6 

6,975319 

6,801913 

21 

89,992727 

35,719252 

T 

8,393838 

8,142009 

22 

43,392291 

38,505214 

8 

9,897468 

9,549109 

23 

46,995828 

41,430475 

9 

11,491316 

11,026564 

24 

50,815578 

44,501999 

10 

18,18077 

12,577892 

25 

54,864512 

47,727099 

11 

14,971643 

14,206787 

26 

59,156382 

51,113454 

12 

16,869942 

15,917126 

27 

63,705765 

54,669126 

13 

18,882138  . 

17,712982 

28 

68,528112 

58,402583 

14 

21,015066 

19,598632 

29 

73,639798 

62,322712 

1 15 

23,275969 

21,578564 

80 

79,068186 

66,488847 

EXAMPLES. 

1.  If  the  yearly  rent  of  a farm  be  $340,  and  that  rent 
has  remained  unpaid  8 years,  what  is  the  amount,  at  6 
per  cent,  compound  interest  ? 

The  number  in  the  table,  under  the  rate  per  cent,  and 
opposite  the  time  (which  is  8 years),  is  9,891468;  this 
multiplied  by  $340  will  give  the  answer. 

Ans.  $3365,139  + . 
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2.  What  will  an  annuity  of  $100  amount  to  iu  24 
years,  at  5 per  cent.,  compound  interest  ? 

Ans.  $4450,199+. 

RULE. 

424.  How  do  you  find  the  present  worth  of  an  annuity  ? 

A.  Divide  the  annuity  by  that  power  of  the  ratio  de- 
noted by  the  number  of  years,  and  subtract  the  quotient 
from  the  annuity ; then  divide  the  remainder  by  the 
ratio,  less  1,  and  the  quotient  will  be  the  present  worth. 

EXAMPLES. 

1.  What  is  the  present  worth  of  an  annuity  of  $150,  to 
continue  3 years,  at  *1  per  cent.,  compound  interest  ? 

1,07*=1, 225043. 

150  — 1,225043  = 122, 44468+. 

150-122,44468=27,55532  + , and  1,07  — 1=,07  ; 
then  27, 55532  = , 07  = 393, 647  + . Ans.  $393,647  + . 

2.  What  is  the  present  worth  of  an  annual  pension  of 

$60,  to  continue  4 years,  at  4 per  cent.,  compound  in- 
terest? Ans.  $217,793+. 

425.  Repeat 

Note. — When  the  rate  per  cent,  is  5 or  6,  multiply  the  num- 
ber in  the  following  table,  under  the  rate  and  opposite  the  time, 
by  the  annuity,  and  the  product  will  be  the  present  worth. 

TABLE  II. 

Showing  the  present  worth  of  $1  or  £1  Annuity,  from  1 to  80 
years,  at  6 and  5 per  cent.,  Compound  Interest. 


YEARS. 

6 per  cent. 

5 PER  CENT. 

YEARS. 

6 PER  CENT. 

5 PER  CENT. 

i 

0,943396 

0,952381 

16 

10,105895 

10,837769 

2 

1,833393 

1,85941 

17 

10,47726 

11,274066 

8 

2,673012 

2,723248 

18 

10,827608 

11,689587 

4 

3,465106 

3,54595 

19 

11,158116 

12,085321 

5 

4,212364 

4,329477 

20 

11,469921 

12,46221 

6 

4,917324 

5,075692 

21 

11,764077 

12,821153 

T 

5,582381 

5,786278 

22 

12,0415S2 

13,163003 

8 

6,209794 

6,463213 

23 

12,30338 

13,488574 

9 

6,801692 

7,107822 

24 

12,550357 

13,798642 

10 

7,360087 

7,721735 

25 

12,783356 

14,093944 

11 

7,886875 

8,306414 

26 

18,003166 

14,375185 

12 

S,3S3844 

8,863252 

27 

13,210534 

14,643034 

13 

8,852683 

9,393573 

28 

13,406164 

14,898127 

14 

9,294984 

9,898641 

29 

13,590721 

15,141073 

15 

9,712249 

10,379658  ! 

I 30 

13,764831 

15,872451 
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EXAMPLES. 

1.  What  is  $200  per  annum  worth  in  ready  money, 
to  continue  9 years,  at  6 per  cent.,  compound  interest  ? 

6,801692  X 200  = 1360, 338400— $1360,338+  Ans. 

2.  What  is  the  present  worth  of  an  annuity  of  $70,  to 
continue  30  years,  at  5 per  cent.,  compound  interest  ? 

Ans.  $1076,071  + . 

EULE. 

426.  How  do  you  find  the  present  worth  of  an  annuity  taken 
in  reversion,  at  compound  interest  ? 

A.  Find  the  present  worth  of  the  annuity  to  commence 
immediately,  and  divide  it  by  the  power  of  the  ratio  in- 
dicated by  the  time  in  reversion,  and  the  quotient  will  be 
the  answer. 

EXAMPLES. 

1,  What  sum  of  ready  money  will  purchase  the  rever- 
sion of  an  annuity  of  $200,  to  continue  9 years,  but  not 
to  commence  till  the  end  of  2 years,  at  6 per  cent.,  com- 
pound interest  ? 

As  the  rate  per  cent,  is  6,  we  will  find  the  present 
worth  by  the  last  table.  We  find  the  present  worth  to 
be  $1360,3384,  and  1,06*  = 1,1236 ; then  1360,3384= 
1, 1236  = 1210, 696  + =8l210, 695+  Ans. 

2.  What  is  the  present  worth  of  a lease  of  $60  per 
annum,  to  continue  4 years,  but  not  to  commence  till  the 
expiration  of  3 years,  at  4 per  cent.,  compound  interest  ? 
(For  getting  the  present  worth  see  Rule.) 

Ans.  $193,617  + . 

427.  Repeat 

Note. — When  the  rate  per  cent,  is  5 or  6,  find  by  Table  II.  the 
present  value  of  $1  or  £1,  at  the  given  rate,  for  the  sum  of  the 
time  of  continuance  and  time  of  reversion  added  together,  from 
which  subtract  the  present  worth  of  $1  or  £1  for  the  time  in  re- 
version, and  multiply  the  remainder  by  the  annuity,  and  the  pro- 
duct will  be  the  answer. 

EXAMPLES. 

1.  What  is  the  present  worth  of  the  reversion  of  a 
lease  of  $80  per  annum,  to  continue  4 years,  but  not  to 


ANNUITIES  AT  COMPOUND  INTEREST.  209 

commence  till  the  end  of  2 years,  allowing  6 per  cent,  to 
the  purchaser  ? 

4 years,  time  of  continuance. 

2 years,  time  of  reversion. 

6 years,  sum  = 4,917324 
2 years,  reversion  =1,833393 

3,083931  / 80 

Ans.  $246, 714480=1246, V14  + . 

2.  There  is  a certain  lease  worth  $100  per  annum, 
which  is  yet  in  being  for  6 years,  and  the  lessee  wishes 
to  take  a lease  in  reversion  for  15  years,  to  begin  when 
the  old  lease  shall  have  expired ; what  is  the  present 
worth  of  the  said  lease  in  reversion,  allowing  5 per  cent, 
to  the  purchaser  ? Ans.  $774,546+. 

RULE. 

428.  How  do  you  find  the  present  worth  of  a freehold  estate, 
or  an  annuity,  to  continue  forever,  at  compound  interest  ? 

A.  Divide  the  annuity  by  the  rate  per  cent.,  and  the 
quotient  will  be  the  present  worth. 

EXAMPLES. 

1 . What  is  the  present  worth  of  a freehold  estate  of 
$80  per  annum,  allowing  5 per  cent,  to  the  purchaser  ? 

Ans.  $80-i-,05=$1600. 

2.  What  is  the  value  of  an  annuity  of  $600,  to  con- 

tinue forever,  allowing  the  purchaser  6 per  cent,  for  his 
money?  Ans.  $10000. 

3.  If  an  estate  brings  in  annually  $250,  what  is  it 
worth,  allowing  the  purchaser  5 per  cent.  ? 

Ans.  $5000. 

RULE. 

429.  How  do  you  find  the  present  worth  of  an  annuity  or 
freehold  estate  in  reversion  at  compound  interest  ? 

A.  Find  the  present  value  of  the  annuity  to  commence 
immediately,  then  divide  this  value  by  the  power  of  the 
ratio  indicated  by  the  time  of  reversion,  and  the  quotient 
will  be  the  answer. 

18* 
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POSITION. 


EXAMPLES. 

1.  What  is  the  value  of  a freehold  estate  of  $80  per 
annum,  put  on  sale,  to  commence  two  years  hence,  allow- 
ing the  purchaser  4 per  cent.  ? 

$80  — - ,04  = $2000  = present  value.  Then  1,042  = 
1,0816,  and  $2000-4-1, 0816=$1849,112-t-  Ans.  Pres- 
ent worth  of  $2000  in  2 years’  reversion. 

2.  If  a freehold  estate  of  $120  per  annum,  to  com- 
mence three  years  hence,  be  put  on  sale,  what  is  its 
value,  allowing  the  purchaser  6 per  cent.  ? 

Ans.  $1679,238 4-. 

430.  Repeat 

Note. — When  the  rate  is  5 or  6 per  cent.,  find  by  Table  II.  the 
present  worth  of  the  annuity  or  rent  for  the  time  of  reversion, 
which  subtract  from  the  present  worth  of  the  estate,  and  you 
will  have  for  a remainder  the  value  of  the  estate  in  reversion. 

EXAMPLES. 

1.  Suppose  a freehold  estate  of  $300  per  annum,  to 
commence  8 years  hence,  is  to  be  sold,  what  is  it  worth, 
allowing  the  purchaser  6 per  cent,  compound  interest  ? 

Present  worth  of  $1  for  8 years,  at  6 per  cent.  =6,209794 
Annuity  =$300  300 

$300-7-, 06=5000=  present  worth  of  estate.  1862,938200= 
present  worth  of  annuity  for  time  of  reversion. 

Then  $5000— 1862, 9382=$3137, 0618,  value  of  estate.  Ans. 

2.  What  is  an  estate  of  $420  per  annum,  to  continue 

forever,  but  not  to  commence  till  the  expiration  of  five 
years,  worth,  in  present  money,  allowance  being  made  at 
5 percent.?  Ans.  $6581,619-1-. 


POSITION. 

431.  What  is  Position  ? 

A.  It  is  a method  of  finding  an  unknown  number  by 
supposing  one  or  more  numbers. 

432.  How  many  kinds  of  position  are  there,  and  what  are  they 
called  ? 

A.  Two : Single  and  Double. 


SINGLE  POSITION. 
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SINGLE  POSITION. 


433.  What  is  Single  Position  ? 

A.  It  is  a method  of  discovering  a true  number  by 
only  one  supposed  number. 


434.  How  do  you  proceed  in  single  position  to  ascertain  the 
true  number? 

A.  By  taking  any  number  and  performing  the  same 
operation  with  it  as  if  it  were  the  true  number,  observing 
the  directions  indicated  by  the  question. 

435.  If  the  result  is  either  too  much  or  too  little,  how  may  the 
true  number  be  found  ? 

A.  By  a statement  as  follows,  viz. : As  the  result  of 
the  operation  is  to  the  supposed  number,  so  is  the  given 
sum  to  the  true  one  required. 


436.  How  do  you  prove  the  work  ? 

A.  By  taking  the  answer  and  performing  the  same 
operation  with  it  as  is  indicated  in  the  question,  and  if  the 
result  equal  the  given  number,  the  work  is  correct. 


1.  What  sum  is  that  of  which  the  L,  and  A equal 
74? 

Suppose  60.  i of  60=15  37  : 60  : : 74 


RULE. 


PROOF. 


EXAMPLES. 


} of  60  = 12 
} of  60=10 


37)4440(120  Ans. 


60 


Result  of  the  operation=37 


37 

"74 

74 


Proof.  ^ of  120  = 30 


1 of  120=24 
L of  120  = 20 


Given  number  =74 
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2.  What  sura  is  that  of  which  the  £,  and  \ make 

130?  Ans.  120. 

3.  What  sum  is  that  of  which  the  A,  and  } make 

94?  Ans.  120. 

4.  Four  men  purchased  a span  of  horses  ; .A.  paid  the 
part  of  what  they  cost,  B.  J,  C.  U,  and  D.  the  re- 
mainder, which  was  $28  : what  did  the  span  cost? 

Ans.  $112. 

5.  The  age  of  A.  is  double  that  of  B.,  the  age  of  B. 
triple  that  of  C.,  and  the  sum  of  their  ages  equals  140. 
Required  the  age  of  each  ? 

Ans.  A.’s  84,  B.’s  42,  C.’s  14. 


DOUBLE  POSITION. 

43  V.  What  is  Double  Position  ? 

A.  It  is  a method  of  discovering  the  true  numbers 
sought  by  two  false  or  supposed  numbers. 

438.  How  are  the  true  ones  discovered  ? 

A.  By  taking  two  supposed  numbers  and  operating 
with  them  as  if  they  were  the  true  numbers. 

439.  What  do  you  do  with  the  results  ? 

A.  Find,  how  much  each  one  differs  from  the  result  in 
the  question,  also  whether  they  are  too  great  or  too 
small. 

440.  How  is  each  of  the  errors  to  be  multiplied  ? 

A.  By  the  opposite  supposition,  viz. : The  first  error 
by  the  second  position,  and  the  second  error  by  the  first 
position. 

441.  If  the  errors  are  alike,  that  is,  either  both  too  great  or 
both  too  small,  how  do  you  proceed  ? 

A.  Divide  the  difference  of  the  products  by  the  differ- 
ence of  the  errors,  and  the  quotient  will  be  the  answer. 

442.  If  the  errors  are  unlike,  that  is,  one  too  great  and  the 
other  too  small,  how  do  you  proceed  ? 

A.  Divide  the  sum  of  the  products  by  the  sum  of  the 
errors,  and  the  quotient  will  be  the  answer. 


DOUBLE  POSITION. 
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EXAMPLES. 

1.  A.,  B.,  and  C.  wish  to  divide  $100  among*  them,  so 
that  B.  may  have  $3  more  than  A.,  and  C.  $4  more  than 
B.  ; how  much  must  each  man  have  ? 

Suppose  A.  is  to  have  $40  Suppose  A.  is  to  have  $35 
Then  B.  will  have  43  “ B.  “ 38 

And  0.  _47  “ C.  “ _42 

130  115 

100  100 

Too  much  30  1st  error.  Too  much  16  2d  error. 

The  errors  are  alike,  because  they  are  both  too  great. 


First  position.  Second  position. 
40  35 


1050  600 

600 

Biff,  error  15  ) 450  Diff.  product. 

$30  A.’s,  B.’s  $33,  and  C.’s  $3?  Ans. 

2.  Three  persons  are  of  different  ages ; A.  is  20  years 
old,  B.  is  as  old  as  A.  and  ^ the  age  of  C.,  and  C.  is  as 
old  as  A.  and  B.  both : how  old  is  each  person  ? 

Ans.  A.  is  20,  B.  60,  and  C.  80  years  of  age. 

3.  A father  divided  $5296, 875  among  his  four  sons, 
Albert,  Byron,  Charles,  and  David,  so  that  Byron  had  f 
as  much  as  Albert,  Charles  as  much  as  Byron,  and 
David  as  much  as  Charles ; how  much  did  each  re- 
ceive ? 

Ans.  Albert  received  $1600,  Byron  $1400,  Charles 
$1225,  and  David  $1071,875. 

4.  John,  Thomas,  and  James  shared  $2500,  so  that 
John  had  more  than  James,  whose  share  was  § less 
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than  Thomas’s,  he  having  |-  the  amount  of  John : re- 
quired the  share  of  each  ? 

Ans.  John  had  $1200,  Thomas  $800,  James  $500. 

5.  If  44  be  added  to  Edmund’s  age,  the  cube  root  ex- 
tracted, 10  added  to  the  root,  and  the  whole  divided  by 
2,  the  quotient  will  equal  7 ; what  is  Edmund’s  age  ? 

Ans.  20  years* 

6.  The  sum  of  a grandfather’s  and  grandchild’s  ages 
is  99  years,  and  if  the  grandfather’s  age  be  divided  by 
the  grandchild’s  the  quotient  will  be  8 : required  the  age 
of  each. 

Ans.  Grandfather’s  88,  grandchild’s  11  years. 

Suppose  grandfather’s  age  90,  and  grandchild’s  9 ; then 
9 X 8 = 72,  and  90  — 72=18,  first  error.  Again  suppose 
grandfather’s  age  96,  and  grandchild’s  3;  then  3X8= 
24,  and  96  — 24  = 72,  second  error.  Then  90  X 72  = 6480, 
and  96X18  = 1728,  and  6480-1728=4752,  and  72  — 
18=54  ; then  4752-4-54  = 88,  grandfather’s  age. 


DUODECIMALS. 

443.  What  are  Duodecimals  ? 

A.  Fractions  of  a foot,  or  of  an  inch,  or  of  any  part  of 
an  inch,  having  12  for  their  common  denominator. 

444.  What  are  the  denominations  ? 

A.  Ft.  (feet),  ' (inches),  " (seconds),  (thirds), 
""  (fourths),  &c. 

445.  Repeat  the  following 

TABLE. 

12  ""  (fourths)  make  1 (third). 

12  (thirds)  “ 1 " (second). 

12  " (seconds)  “ 1 ' (inch  or  prime)* 

12  ' (inches  or  primes)  make  1 ft.  (foot). 

Remark  1. — The  same  rule  is  to  be  observed  in  adding  and 
subtracting  duodecimals  as  in  compound  o$  denominate  numbers, 
inasmuch  as  12  of  a less  denomination  make  1 of  a greater. 


MULTIPLICATION  OF  DUODECIMALS. 
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MULTIPLICATION  OF  DUODECIMALS 

446.  What  do  feet  multiplied  by  feet  give  ? 

A.  Feet.  Thus  2ft.  X 2ft.  = Aft. 

447.  What  do  feet  multiplied  by  inches  or  primes  give  ? 

A.  Inches  or  primes.  Thus  2ft.  X 2'=4'  (inches  or 
primes). 

448.  What  do  feet  multiplied  by  seconds  give  ? 

A.  Seconds.  Thus  2ft.  X2"=^4"  (seconds). 

449.  What  do  seconds  multiplied  by  seconds  give  ? 

A.  Fourths.  Thus  2"X-2"=4""  (fourths). 

450.  What  are  the  marks  ", &c.,  which  distinguish  the 
denominations,  called  ? 

A.  The  indices  of  the  denominations  or  parts. 

451.  How  then  do  you  ascertain  or  determine  of  what  denom- 
ination  the  product  of  any  two  denominations  is  ? 

A.  By  the  sum  of  their  indices.  Thus  2"  x 2"  — A"n 
(fourths),  because  the  sum  of  their  indices  is  ""  (four). 
Thus  (four  indices). 

EXAMPLES. 

1.  How  many  square  feet  in  a board  4 feet  3 inches 
long,  and  2 feet  4 inches  broad  ? 

Remark  2. — The  length  multiplied  by  the  breadth  gives  the 

We  commence  with  the 
feet,  and  say  2/AX  3' = 6', 
and  2ft.  X 4ft.  — 8ft.  Then 
4'x3'=12"=l'0";  then  4' 
X4/L  = 16',  and  16'  + !'  (to 
carry)  =1'7'=1/L  5'.  These 
two  products  added  together 
— 9ft.  11'  Am. 

2.  If  a door  be  6 feet  7 inches  in  length,  and  3 feet  10 
inches  wide,  how  many  square  feet  does  it  contain  ? 

Am.  2 oft.  2'  10". 


superficial  contents. 

Length,  4 ft.  S' 

Breadth,  2ft.  4' 

8ft.  6' 

1 ft.  o'  0" 

Am.  9 ft.  11'  0" 
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3.  How  many  feet  in  the  side  of  a barn  46  feet  10 
inches  in  length,  and  30  feet  5 inches  in  height  ? 

Ans.  1424/if.  6'  2". 

4.  How  many  solid  feet  in  a load  of  wood  8 feet  7 
inches  long,  3 feet  4 inches  high,  and  3 feet  9 inches 
Avide  ? 

Remark  3. — To  find  the  contents  of  a solid,  multiply  the  length 
by  the  breadth,  and  that  product  by  the  thickness. 


Sft. 

7' 

Sft. 

4' 

25 ft . 

9' 

2 ft. 

10' 

4" 

28ft. 

7' 

4" 

Sft. 

9' 

8 5ft. 

10' 

0" 

21 ft. 

5' 

6" 

107/if. 

3' 

6" 

5.  In  a pile  of  wood  347  feet  3 inches  long,  3 feet  7 
inches  wide,  and  5 feet  7 inches  high,  how  many  cords  ? 

Ans.  54 cds.  35ft.  4'  11"  3'". 

6.  In  a pile  of  wood  24  feet  long,  4 wide,  and  4 high, 

how  many  cords  ? Ans.  3 cords. 

7.  In  a load  of  wood  6 feet  3 inches  long,  3 feet  9 

inches  wide,  and  2 feet  8 inches  high,  how  many  cord 
feet?  Ans.  3cd.ft.  14 ft.  Gin. 

8.  In  a load  of  wood  7 feet  6 inches  long,  3 feet  2 

inches  wide,  and  4 feet  3 inches  high,  how  many  cord 
feet?  Ans.  Gcd.ft.  Aft.  11/  3". 

9.  How  many  square  feet  in  75  boards,  each  12  feet  3 
inches  long,  and  2 feet  2 inches  wide  ? 

Ans.  1990 sq.ft.  7 ' 6". 

10.  How  many  solid  feet  in  a pile  of  wood  40  feet 
long,  8 feet  4 inches  wide,  and  4 feet  3 inches  high  ? 

Ans.  1416/f.  8 in. 
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ALLIGATION. 

452.  What  is  Alligation  ? 

A.  It  is  a rule  by  which  the  prices  and  simples  of  com- 
pound quantities  are  adjusted. 

CASE  I. 

458.  When  the  quantities  and  their  prices  are  given,  how  do 
you  find  the  price  of  a part  of  the  composition  ? 

EULE. 

A.  Say : As  the  sum  of  the  several  quantities  is  to  any 
part  of  the  composition,  so  is  their  total  value  to  the  value 
of  the  part  required. 

EXAMPLES. 

1.  A farmer  mixed  4 bushels  of  rye,  at  7 s.  per  bushel, 
3 bushels  of  corn,  at  65.  per  bushel,  and  8 bushels  of 
wheat,  at  8s.  per  bushel,  together ; what  is  the  value  of 
1 bushel  of  the  mixture  ? 

46.  at  7s.  = 2 8s. 

3b.  at  6s. = 18s. 

8 b.  at  8s.  = 64s. 

156.  : 16.  : : 110s.  : 7s.  4 d.  Ans. 

Proof.  7s.  4d.  X 156.  = 110s.  0 d.=  the  total  value  of 
the  several  quantities  at  their  respective  prices. 

2.  A merchant  mixed  24  gallons  of  wine  at  5s.  6d., 
with  12  gallons  at  4s.  10c?.,  and  16  at  6s.  3 \d. ; what  is 
the  value  of  1 gallon  of  the  mixture  ? Ans.  5 s.  7d. 

3.  A grocer  mixed  5 lbs.  of  tea  at  8s.  per  lb.,  with  10 

lbs.  at  7s.,  and  15  lbs.  at  6s. ; what  is  a lb.  of  the  mix- 
ture worth  ? Ans.  6s:  8 d. 

case  n. 

464.  When  the  prices  of  several  simples  are  given,  how  do 
you  find  how  much  of  each,  at  their  respective  rates,  must  be 
taken  to  make  a compound  at  any  proposed  pride  ? 

19 
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ALLIGATION. 


RULE. 

A.  Write  the  rates  of  the  simples  under  each  other; 
link  each  rate  which  is  less  than  the  mean  rate  with  one 
or  more  that  is  greater ; then  the  difference,  or  sum  of 
the  differences,  between  each  rate  and  the  mean  price, 
placed  opposite  the  respective  rate  or  rates  with  which  it 
is  linked  will  be  the  several  quantities  required. 

Remark  1. — When  all  the  given  prices  are  greater  or  less  than 
the  mean  rate,  they  must  be  linked  to  a cipher. 

Remark  2. — Different  modes  of  linking  will  produce  different 
answers. 

EXAMPLES. 

1.  How  much  tea  at  4s.  per  lb.,  at  2s.  8 d.,  and  at  2s. 
must  be  taken,  that  the  mixture  may  be  worth  3s.  per 
lb.  ? 

( 48^  12+4=16,  at  4s.  0 d.  ) 

Mean  rate,  36-1  32^)  12  = 2s.  8 d.  v Ans. 

[ 24^  12  = 25.  0 d.  ) 

Proof.  1 Gibs,  at  45.  0d.  — 64s. 

12 lbs.  at  25.  8d.  = 32s. 

12 lbs.  at  25.  0d.  = 24s. 

40lbs.  4,0 ) 12+5. 

35.  Mean  rate. 

2.  How  much  barley  at  35.  per  bushel,  rye  at  5s.,  and 
wheat  at  Is.  per  bushel,  will  make  a mixture  worth  45. 
per  bushel  ? 

Ans.  4 bushels  at  35.,  1 bushel  at  5s.,  and  1 at  75. 

3.  It  is.  required  to  mix  several  sorts  of  wine,  at  35., 
5s.,  and  75.  per  gallon,  with  water,  so  that  the  mixture 
may  be  worth  45.  per  gallon. 

Ans.  1 gallon  wine  at  35.,  1 at  5s.,  4 at  7 5.,  and  3 
gallons  water. 

case  m. 

455.  When  the  rate  of  all  the  simples,  the  quantity  of  one  of 
them,  and  the  mean  rate  of  the  whole  compound  are  given,  how 
do  you  find  the  several  quantities  of  the  rest  ? 


alligation. 
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RULE, 


A.  Write  the  mean  rate  and  the  several  prices,  and 
take  their  differences,  as  in  case  2 ; then  say,  as  the 
difference  of  the  same  name  with  the  quantity  given  is  to 
the  rest  of  the  differences  respectively,  so  is  the  given 
quantity  to  the  several  quantities  required. 


1.  A farmer  has  40  bushels  of  wheat  worth  6s.  pel 
bushel,  which  he  would  mix  with  some  rye  at  5s.  8 c?., 
barley  at  5s.  2d.,  and  corn  at  4s.  6c?.  per  bushel;  how 
much  must  he  take  of  each  to  mix  with  the  40  bushels 
of  wheat,  that  he  may  sell  the  mixture  at  5s.  5d.  per 
bushel  ? 

- - 3 + 7 = 10 


- - 11  + 3 = 14,  against  the  price  of  the 

quantity  given. 

As  14  : 10  : : 40  : 28-f-  bushels,  at  4s.  6d.  and  5s.  2d.  > , 

14  : 14  : : 40  : 40  bushels,  at  6s.  8c?.  $ ns> 

2.  A merchant  has  10  lbs.  of  tea  at  4s.  per  lb.,  which 
he  would  mix  with  some  at  3s.,  at  2s.,  and  at  Is.  per  lb. ; 
how  much  of  each  sort  must  he  take  to  mix  with  the  10 
lbs.,  that  he  may  sell  the  mixture  at  2s.  4c?.  per  lb.  ? 

Is?  Ans.  2 ^ lbs.  at  3s.,  5 lbs.  at  2s.,  and  12^  lbs.  at 
Is.  per  lb.  2c?  Ans.  8 lbs.  at  3s.,  10  lbs.  at  2s.,  and  14 
lbs.  at  Is. 

Remark  3. — Various  other  answers  also  might  be  obtained  by 
linking  the  simples  differently. 

3.  How  much  gold  of  24,  20,  and  16  carats  fine,  and 
how  much  alloy  must  be  mixed  with  10  ounces  of  18 
carats  fine,  to  make  the  composition  22  carats  fine? 

Ans.  170  ounces  of  24  carats  fine,  10  of  20,  10  of  16, 
and  10  ounces  of  alloy. 


456.  How  do  you  find  the  quantity  of  each  simple  when  the 
rates  of  the  several  simples,  the  quantity  to  be  compounded,  and 
the  mean  rate  are  given  ? 


EXAMPLES. 


3 + 7 = 10 
11  + 3 = 14 


CASE  IV. 
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MISCELLANEOUS  QUESTIONS. 


RULE. 


A.  Link  the  several  prices,  and  write  their  differences, 
as  before ; then  say,  as  the  sum  of  the  differences  is  to 
the  difference  opposite  each  price,  so  is  the  quantity  to 
be  compounded  to  the  required  quantity  of  that  price. 


1.  A grocer  had  three  sorts  of  sugar,  viz.,  at  10c?,, 
8c?.,  and  6c?.  per  lb. ; how  much  of  each  sort  must  he 
take  to  make  30  lbs.  worth  7c?.  per  lb.  ? 


6 

2.  How  many  gallons  of  water  must  be  mixed  with 
wine  at  50  cents,  so  as  to  fill  a vessel  of  80  gallons,  that 
may  be  afforded  at  34§  cents,  per  gallon  ? 

Ans . 25  gallons  of  water  with  65  gallons  of  wine. 

3.  A druggist  compounds  medicines  at  50  cents,  62| 
cents,  and  $1  per  lb.,  to  make  two  parcels,  one  of  21 
lbs.,  at  75  cents,  the  other  of  35  lbs.,  at  87|  cents  per 
lb. ; what  quantity  of  each  must  be  taken  ? 

Ans . 6lbs.  at  $,50  ) 

6 lbs.  at  $,62^  [•  =21  lbs.  at  $,75. 

9 lbs.  at  $1,00  ) 
bibs,  at  $,50  ) 

bibs,  at  $,62£  [■  =3 bibs,  at  $,871 
2 bibs,  at  $1,00  ) 


MISCELLANEOUS  QUESTIONS. 

]L  What  number  is  that  from  which  f being  taken,  the 
remainder  will  be  1 ? Ans.  f f . 

2.  What  number  is  that  to  which  if  ^ of  f of  ® be 
added,  the  sum  will  be  2f  ? Ans . 2§|g. 


EXAMPLES. 


6 : 30  : : 1 : bibs,  at  10c?.  and  8c?. 
6 : 30  : : 4 : 20 lbs.  at  6c?.  Ans. 
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3.  A person  owned  | of  a vessel,  and  sold  i of  his 
share  for  $225  ; what  was  his  share  in  the  vessel  ? 

Ans.  $1125. 

4.  Divide  $100  into  three  such  parts  that  of  the 
first,  4 of  the  second,  and  jT  of  the  third  will  be  equal  ? 

Ans.  $20,  $36,  and  $44. 

5.  Bought  4 pieces  of  calico,  two  of  which  contained 
26£  yards  each,  and  the  others  23f  yards  each ; what 
did  they  come  to,  at  2s.  8 d.  per  yard  ? Ans.  £13  8s. 

6.  What  will  a piece  of  silver  weighing  73 lbs.  5oz. 
15pwts.  come  to,  at  5s.  9d.  per  ounce  ? 

Ans.  £253  10s.  0| d. 

7.  What  will  7 casks  of  prunes,  each  weighing  2 cwt. 
1 qr.  14 lbs.  come  to,  at  £2  19s.  8 d.  per  cwt.  ? 

Ans.  £49  1 Is.  11  %d. 

8.  What  will  53  ells  English  1 quarter  of  Holland 
come  to,  at  the  rate  of  7s.  9 \d.  per  yard  ? 

Ans.  £25  18s.  If  d. 

9.  If  3£  times  3%  yards  cost  1|  times  1^-  pounds, 

what  will  the  times  the  \ of  the  ^ of  12  J yards  cost  at 
that  rate  ? Ans.  3s.  9 d. 

10.  Suppose  a fox  would  eat  a goose  in  15  minutes,  a 

wolf  eat  one  in  10  minutes,  and  a bear  eat  one  in  5 
minutes,  how  long  would  it  take  all  of  them  to  eat  a 
goose,  supposing  they  commenced  eating  at  the  same 
time  ?*  Ans.  2min.  43  ^jsec. 

11.  If  \ of  | of  | of  a ship  is  worth  as  much  as  i of 
f of  yt82  °f  her  cargo,  valued  at  $48000,  what  is  the 
value  of  the  ship  and  cargo?  Ans.  $54428, 5'7lf-. 

12.  What  fraction  of  3s.  is  ~y-  °f  a penny? 

Ans.  ~yq. 

13.  I of  yy  of  how  many  pounds  is  of  a penny? 

Ans.  £6. 

14.  A sheepfold  was  robbed  three  nights  in  succession ; 


* A fox  would  eat  2 geese  in  30  minutes. 


A wolf  “ 

3 “ 

30 

« 

A bear  “ 

6 “ 

30 

u 

All  of  them  “ 

11  « 

30 

“ 

Then  43^ sec. 

19* 
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the  first  night  half  its  sheep  were  stolen,  and  half  a single 
sheep  more ; the  second  night  half  the  remainder  were 
taken,  and  half  a single  sheep  more ; the  third  night  they 
took  half  of  what  yet  remained,  and  half  a single  sheep 
more ; all  of  which  was  done  without  killing  any  sheep, 
and  there  remained  at  last  20  sheep  in  the  flock : how 
many  were  there  at  first?  Ans.  16 7 sheep. 

15.  Jane  being  asked  her  age,  said:  “If  from  the 

square  of  my  age  you  take  192,  the  remainder  will  be 
64.”  What  was  her  age?  Ans.  16  years. 

16.  A.  lent  B.  $500  for  6 months ; how  long  ought  B. 
to  lend  A.  $220  to  be  equivalent?  Ans.  13 mo.  19 -\-da. 

17.  A lot  of  ground  is  13^  poles  in  length ; how  wide 
must  it  be  to  contain  an  acre  ? 

Ans.  11  po.  4yds.  2ft.  0 in.  2 be. 

18.  If  $80  gain  $50  in  15  years,  how  long  will  it  re- 
quire $600  to  gain  the  same,  that  is,  $50  ? 

Ans.  2 years. 

19.  Of  what  length  must  a board  be,  7^  inches  wide, 
to  measure  20  square  feet?  Ans.  32  feet  in  length. 

20.  If  4 ells  English  cost  £l  Is.  10 d.,  how  many 
pieces  of  Holland,  each  33  ells  Flemish,  1 quarter,  2 nails, 
may  be  had  for  £118  17 s.  7 \d.  ? 

Ans.  16pieces,  ZBells,  1 qr.  1 wa.+ 

21.  A certain  cistern  has  4 pipes;  by  the  first  it  will 
be  filled  in  10  minutes,  by  the  second  in  20,  by  the  third 
in  40,  and  by  the  fourth  in  80  : in  what  time  will  all  four, 
running  at  the  same  time,  fill  it  ? Ans.  5min.  20 sec. 

22.  If  12  persons  use  1|-  lb.  of  tea  per  month,  how 
much  will  8 persons  use  in  half  of  a year  ? 

Ans.  4i  lbs. 

23.  In  what  time,  and  at  what  rate  per  cent,  per  an- 
num, will  £l3i  gain  £lj2>  if  £50  in  of  a year  gain 
£2  5s.  Id.  2| qr.  ? Ans.  ^ of  a year,  10|-  per  cent. 

24.  What  number  of  pieces  of  calico,  at  20 ^s.  per 

piece,  are  equal  in  value  to  240y  pieces,  at  12^s.  per 
piece?  Ans.  149T1I^y  pieces. 

25.  How  many  yards  of  cloth,  f yard  wide,  must  be 
given  for  20 J yards  of  the  same  quality,  1 J yard  wide  ? 

Ans.  34-i-  yards. 
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26.  If  the  wages  of  3 men  for  19|  days  come  to  £8^, 
what  must  20  men  have  for  working  100 days  ? 

Ans.  £305  Os.  8-^-gd. 

27.  What  is  the  value  of  ,861  of  a cwt.  ? 

Ans.  3qrs.  12 lbs.  6oz.  14,592e?rs. 

28.  Required  the  value  of  ,4* *712  of  an  ell  English? 

Ans.  2 qrs.  l,424?za. 

29.  Required  the  sum  of  ,78  acres  and  ,67  roods  ? 

Ans.  3 roods  31,6  poles. 

30.  What  is  the  value  of  25  yards  of  cloth,  at  £2,75 

per  yard?  Ans.  £68  155. 

31.  Purchased  5,8  tons  of  oil  for  £60,4,  but  by  acci- 

dent 50,9  gallons  leaked  out;  for  what  must  the  re- 
mainder be  sold  per  gallon,  that  I may  neither  gain  nor 
lose?  Ans.  10,27&  + 

32.  At  75.  9 \d.  per  yard,  how  many  English  ells  of 
Holland  may  be  purchased  for  £25  185.  lfd.? 

Ans.  53  ells  1 qr. 

33.  A pipe  1^  inch  in  diameter  will  fill  a cistern  in  5 

hours ; in  what  time  will  a pipe  3^  inches  fill  the  same 
cistern,?*  Ans.  55mm.  65ec.+ 

34.  Required  the  present  worth  of  £100,  one-half 

payable  in  4 months,  and  the  other  half  in  8 months,  dis- 
count at  5 per  cent.  ? Ans.  £97  115.  4 d. 

35.  A.  owes  B.  $240,  which,  according  to  agreement, 

is  to  be  paid  5 months  hence ; but  A.  is  willing  to  pay 
him  $40  at  present,  provided  he  will  give  him  longer  time 
in  which  to  pay  the  remainder,  which  is  agreed  to.  The 
time  of  payment  is  required.  Ans.  6 months. 

36.  Three  farmers,  A.,  B.,  and  C.,  rent  an  estate  con- 
taining 292  acres,  3 roods,  17  perches,  at  $200  per  annum, 
of  which  A.  pays  $60,  B.  $65,  and.  C.  $75  ; they  have 


* See  No.  374,  page  187. 

8-2—!’ anc*- 

72  82 

then  : : 5h.~S?  '•  f - 5,  first  term  inverted. 


• £ 
49  ’ 4 


t=ifX60,  Ac. 


224 


MISCELLANEOUS  QUESTIONS. 


agreed  that  the  estate  shall  be  divided  in  proportion  to 
the  rents : what  is  each  man’s  dividend  ? 


^^=t3q,  and  of  292a.  Sr.  l7p.=A.’s. 


A. ’s  share  87a.  Sr.  1 7po.  ) 

B. ’s  “ 95a.  Or.  28 po.+  Y Ans. 

C. ’s  “ 109a.  3r.  l\po.+  ) 


37.  In  an  orchard  ^ of  the  trees  bear  apples,  A of 
pears,  A plums,  and  the  remainder  cherries  and  peaches ; 
but  ^ of  the  peach-trees  is  equal  to  J of  the  cherry-trees  : 
what  fraction  will  express  the  sum  of  the  cherry  and 
peach  trees  ? 

Am.  t2290-.  What  the  proportions  ? Ans.  jtp 

38.  If  sound,  uninterrupted,  moves  1150  feet  in  one 
second,  how  far  must  a person  be  from  a gun  to  hear  its 
report  1 minute  3 seconds  after  seeing  its  flash,  making 
no  allowance  for  the  velocity  of  light  ? 

Ans.  13  miles,  5 furlongs,  170  yards. 

39.  The  distance  from  Hew  York  city  to  a certain 
village  is  supposed  to  be  105  miles ; over  how  many 
acres  does  the  highway  extend,  supposing  its  average 
breadth  to  be  13  yards ; and  supposing  it  to  be  a square 
piece  of  land,  what  would  be  the  length  of  one  side  ? 

Ans.  496  acres,  1 rood,  18  poles,  5^  yards.  Length 
of  side  1549,9+  yards. 

40.  A person,  after  spending  a and  A of  his  money, 
had  $69  remaining  ; how  many  dollars  had  he  at  first  ? 

A+A— of  his  money ; then  $69=§f.  Ans.  $105. 

41.  Find  two  numbers  whose  product  shall  be  800, 
and  if  the  smaller  be  subtracted  from  the  greater,  and  the 
greater  added  to  the  smaller,  the  sum  divided  by  the 
difference  will  be  3.  The  numbers  are  required. 

Ans.  40  and  20. 

42.  An  officer  having  a warrant  against  a man  who  had 
left  Albany  in  the  cars  which  started  for  the  West  at  half- 
past 1 o’clock,  at  a speed  of  30  miles  per  hour,  engaged  a 
special  train  to  overtake  the  other  at  a station  distant 
suppose  120  miles;  this  train  being  ready  at  3 o’clock,  it 
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is  required  to  know  the  rate  of  speed  requisite  to  accom- 
plish the  object.  Ans.  48  miles  per  hour. 

43.  A.,  B.,  and  C.  agreed  to  perform  a piece  of  work 
in  8 days,  for  the  sum  of  $30.  After  laboring  a while, 
they  ascertained  that,  at  the  rate  they  wrought,  they 
would  require  10  days;  hence  they  employed  D.,  upon 
the  condition  that  he  should  perform  twice  as  much,  while 
he  wrought,  as  either  of  them,  in  order  that  the  work 
might  be  completed.  On  which  of  the  eight  days  must 
D.  commence  his  labor,  that  the  contract  may  be  fulfilled, 
and  what  must  each  man  receive  ? 

Ans.  D.  must  commence  on  the  iporning  of  the  sixth 
day ; A.,  B.,  and  C.  must  receive  each  $8,  D.  $6. 

44.  Charles  and  Albert  are  on  opposite  sides  of  a wood 
500  rods  in  circumference.  They  begin  to  go  round 
both  the  same  way  at  the  same  time.  Charles  goes  13 
rods  in  2 minutes,  and  Albert  goes  22-|  rods  in  3 minutes.- 
How  many  times  must  each  surround  the  woods  before 
the  nimbler  overtakes  the  slower  ? 

Ans.  Charles  3^,  Albert  3f-  times. 

Remake. — The  effects  of  heat,  light,  and  attraction  are  recipro- 
cally proportional  to  the  square  of  their  distance. 

45.  If  A.  sits  three  feet  from  a fire,  and  B.  nine  feet, 
how  much  hotter  is  it  at  A.’s  seat  than  at  B.’s  ? 

Ans.  A.’s  seat  is  9 times  as  hot  as  B.’s. 

46.  At  what  distance  from  the  sun  must  another  body 
of  equal  magnitude  and  density  with  our  earth  be  placed 
so  as  to  receive  light,  heat,  and  attraction  double  to  that 
of  the  earth,  the  distance  between  the  earth  and  the  sun 
being  95  millions  of  miles?  Ans.  6'71'75144-f-  miles. 

Remake. — Heavy  bodies  fall  near  the  surface  of  the  earth  with 
the  velocity  of  sixteen  feet  in  the  first  second ; and  as  sixteen  feet 
are  to  the  given  distance,  so  is  the  square  of  one  second  to  the 
square  of  the  seconds  required. 

47.  Suppose  a balloon  ascends  6400  feet  from  the  sur- 
face of  the  earth,  and  at  this  height  the  gentleman  as- 
cending should  drop  his  knife,  in  what  length  of  time 
Avould  the  knife  reach  the  earth  ? 

16 ft.  : 6400/if.  ::  Is.2  : 400s.,  and  a/400s.  = 20sec.  Ans. 


226  MISCELLANEOUS  QUESTIONS. 

48.  In  what  time  will  a walnut  falling  from  the  top  of 

a tree  324  feet  high,  and  uninterrupted  by  its  branches, 
come  to  the  ground  ? Ans.  4-|  seconds. 

49.  A brick,  dropped  from  the  top  of  a chimney,,  was 
observed  to  come  to  the  ground  in  seconds ; how 
high  was  the  chimney?  I2  : 2^3  : : 16  : 100/7.  Ans. 

Remark. — Bodies  ascending  are  retarded  in  the  same  ratio  that 
bodies  descending  are  accelerated. 

50.  A ball  discharged  from  a rifle  returned  to  the 
earth  in  20  seconds ; to  what  height  did  it  ascend  ? 

Ans.  1600  feet. 

51.  A ball  discharged  from  a pistol  returned  in  10 
seconds  ; how  high  did  it  ascend  ? Ans.  400  feet. 

52.  If  12  men  will  cut  a channel  in  3 1!-  days,  Iioav 
long  will  it  take  16  men  to  cut  it?  Ans.  28^  days. 

53.  A.  has  rye  worth  80  cents  per  bushel,  ready 

money,  but  in  barter  he  will  have  $1,00  per  bushel,  and 
B.  has  codfish  worth  4 cents  per  lb.,  ready  money  ; how 
much  must  B.  value  his  codfish  per  lb.  that  his  profit 
may  equal  A.’s  ? Ans.  5 cents  per  lb. 

54.  Purchased  hats  for  $3,00  each,  and  sold  them  at 
an  advance  of  25  per  cent. ; what  was  the  selling  price  ? 

Ans.  $3,75. 

55.  How  many  square  feet  in  a pine  board  11  feet  4 
inches  long,  and  1 foot  6 inches  wide  ? Ans.  1 7 feet. 

56.  How  many  solid  feet  in  a pile  of  wood  12  feet  3 

inches  long,  3 feet  4 inches  wide,  and  2 feet  6 inches 
high?  Ans.  102  feet  1 inch. 

57.  How  many  cords  in  a pile  of  wood  200  feet  long, 
4 feet  6 inches  wide,  and  3 feet  6 inches  high'  ? 

(16  solid  ft.  = 1 cord  ft.)  Ans.  ‘lAcds.  and  4| cd.  ft. 

58.  How  many  yards  of  paper,  a yard  wide,  will  it  re- 
quire to  paper  a ceiling  56ft.  6in.  long,  by  24/if.  4m. 
wide  ? 

(9  square  ft.  = 1 square  yd.)  Ans.  152 yds,  6f ft. 

59.  A wealthy  farmer  desirous  of  purchasing  a field  of 
his  neighbor,  offered  him  $100  per  acre.  His  neighbor 
replied  that  he  should  have  it  if  he  would  give  him  what 
the  last  acre  would  come  to,  at  1 cent  for  the  first,  2 cents 
for  the  second,  and  so  on,  in  a two-fold  ratio,  which  was 
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agreed  to.  The  field  being  surveyed  was  found  to  con- 
tain 20  acres.  How  much  did  he  pay  for  it  ? 

Ans.  $5242,88;  how  much  per. acre?  Ans.  $262, 14|. 

60.  How  long  must  a board  2 i feet  wide  be  to  make 

a yard  and  a half  ? Ans.  6,23+ feet. 

61.  There  is  a floor  66  feet  long  and  24  feet  wide; 
how  many  floors  each  of  ^ the  dimensions  will  it  equal  ? 

Ans.  9 floors. 

62.  A gate  post  is  8-|  inches  thick  and  6|-  inches  wide  ; 
how  thick  must  be  a post  5 inches  wide  to  equal  its  di- 
mensions, the  length  of  the  posts  being  the  same  ? 

Ans.  11,05  inches  thick. 

63.  The  roof  of  an  office  is  24  feet  8 inches  by  14  feet 
6 inches,  and  the  owner  wishes  to  cover  it  with  lead  at  8 
lbs.  per  foot ; what  will  the  lead  cost  at  36s.  per  cwt.  ? 

Ans.  £45  19s.  8 

64.  A person  has  a kiln  16^  feet  square,  and  he  wishes 
to  build  a new  one,  that  will  dry  four  times  as  much  at 
once ; what  must  be  the  length  of  its  side  ? 

16,52X4  = 1089,  and  ^1089  = 33.  Ans.  33  feet. 

65.  If  a round  cistern  be  24  inches  in  diameter  and  5 

feet  deep,  how  many  inches  in  diameter  must  a cistern  be 
made  to  hold  four  times  as  much,  the  depth  being  the 
same  ?*  Ans.  48  inches. 

66.  A liberty-pole  standing  on  a horizontal  plane  was 
broken  off  so  that  the  top  fell  on  a point  32  feet  from  the 
foot  of  the  pole,  and  the  end  where  it  was  broken  rested 
on  the  upright  part.  By  hitting  the  part  still  standing 
with  an  axe,  the  part  broken  off  fell  to  the  ground,  and 
being  measured  was  found  to  be  68  feet  long.  What  was 
the  height  of  the  liberty -pole  before  it  was  broken  ?f 

Ans.  128  feet. 

67.  A farmer  having  a field  in  the  form  of  a parallel- 
ogram 60  rods  long  and  17^  rods  Avide,  wishes  to  build 
a fence  through  it  diagonally ; how  long  must  the  fence 
be  to  extend  from  one  corner  to  another  ?f 

Ans.  62i-  rods. 

68.  A gentleman  in  England  having  a delightful 


* See  No.  374,  page  187.  f See  No.  377,  page  188. 
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country  residence,  surrounded  by  a yard  in  which  stood 
32  shade  trees,  being  asked  to  dispose  of  it,  replied  that 
he  would  sell  it  on  condition  that  he  should  receive  a 
farthing  for  the  first  tree,  two  farthings  for  the  second,  a 
penny  for  the  third,  2d.  for  the  fourth,  and  so  on,  doub- 
ling the  price  of  every  tree ; what  was  the  asking  price 
for  his  residence?  Ans.  £44*73924  5s.  3|. 

69.  The  diameter  of  the  earth  is  nearly  *7958  miles, 
and  that  of  the  moon  2160  miles;  how  much  larger  is 
the  surface  of  the  earth  than  the  surface  of  the  moon  ? 

Remark. — The  surfaces  of  all  similar  solids  are  to  each  other 
as  the  squares  of  their  like  dimensions,  as  diameters,  circumfer- 
ences, like  linear  sides,  &c.,  and  their  solidities  are  to  each  other 
as  the  cubes  of  their  like  dimensions. 

Ans.  13T+  times  as  large;  how  much  greater  is  its 
solidity?  Ans.  50+  times. 

70.  A father  and  son  can  do  a piece  of  work  in  12 
days,  and  the  son  can  do  it  in  30  days  ; how  many  days 
will  it  require  the  father  to  do  it  ? 

It  is  evident  that  while  the  son  does  12  days  work,  the 
father  does  30—12  = 18,  or  more.  Ans.  20  days. 

71.  A sharper  agreed  for  10  bushels  of  potatoes,  at  $1 

for  the  first  bushel,  $3-  for  the  second,  $^-  for  the  third, 
&c.  ; what  did  they  cost  him  ? Ans.  HtVWs- 

72.  A note  was  given  on  the  10th  of  April,  1852,  for 
$103,  and  on  the  24th  of  October  following  $24  was  paid 
thereon;  what  was  due  January  19th,  1853,  when  the 
note  was  taken  up  and  paid  off,  interest  being  7 per  cent.  ? 

Ans.  $84,25. 

73.  A farmer  having  a muck-heap,  wishes  to  draw  50 
loads  from  it,  and  leave  them  on  the  field  in  a straight  line, 
1 rod  apart ; how  far  must  a yoke  of  oxen  travel  to  ac- 
complish the  object,  making  no  allowance  for  turning, 
&c.,  the  first  load  to  be  left  1 rod  distant  from  the  heap  ? 

Ans.  7 mi.  'I fur.  30 rods. 

74.  A huckster  was  offered  $2  for  8 chickens  by  one 
man,  and  by  another  $1  for  the  first  chicken,  for  the 
second,  $J  for  the  third,  &c.,  which  was  accepted.  Re- 
quired the  best  offer,  and  what  is  the  difference  between 
them  ? Ans.  The  first,  and  the  difference  is  $T^-g-. 
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75.  A laborer  agreed  to  husk  corn  for  part ; how 
many  bushels  must  he  husk  that  there  may  be  100 
bushels  remaining  after  taking  his  share  ? 

Ans.  1 11^- bushels. 

76.  There  is  a box  which  measures  7 inches  every 
way ; what  must  be  the  dimensions  of  a similar  box  to  con- 
tain eight  times  as  much  ?*  Ans.  14  inches  every  Avay. 

77.  A father,  at  his  decease,  left  to  his  two  children, 
James  and  Caroline,  $7339,765,  with  instructions  that  it 
be  divided  in  such  a manner  that  the  share  of  each  put 
on  simple  interest,  at  6 per  cent.,  should  be  equal,  when 
they  should  respectively  arrive  at  21  years  of  age;  at 
the  decease  of  the  father  James  was  19  years  old,  and 
Caroline  1 6 : Avhat  sum  did  each  receive  ? 

Ans.  James  rec’d  $3942,849,  and  Caroline  $3396,916. 

78.  A gentleman  tied  his  horse  with  a rope  12-£  yards 
long  to  a stake  in  the  centre  of  a circular  inclosure  7 5 
yards  in  diameter ; over  what  part  of  the  inclosure  was 
the  horse  allowed  to  feed? 

The  diameter  of  the  circle  described  by  the  rope  is  25 
yards;  then  252-^752=^  Ans. 


MENSURATION. 

To  find  the  area  of  a right-angled  triangle,  multiply  the  length 
of  the  base  by  % of  the  height  of  the  perpendicular. 

1.  What  is  the  area  of  a triangle,  the  base  of  Avhich  is 
24  feet,  and  the  perpendicular  16  feet? 
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Remark. — To  find  the  length  of  the  hypotenuse,  see  question 
377,  page  188. 

2.  What  is  the  area  of  a triangle,  the  height  of  which 
is  40  feet,  and  the  length  of  the  base  300  feet  ? 

Ans.  6000  square  feet. 

To  find  the  circumference  of  a circle,  the  diameter  being  given, 
multiply  the  diameter  by  3,141592. 

1.  What  is  the  circumfer- 
ence of  a circle,  the  diameter 
of  which  is  4 feet  ? 

3,141592X4/*.=:  12,566368 
==  Ans.  12,56+  feet. 

Remark. — To  find  the  diame- 
ter, when  the  circumference  is 
given,  divide  the  circumference 
by  3,141592. 

2.  What  is  the  diameter 
of  a wheel  the  circumference  of  which  is  12,566368  feet  ? 

Ans.  4 feet. 

3.  What  is  the  circumference  of  a circular  field  the 
diameter  of  which  is  400  feet?  Ans.  1256,63+  feet. 

To  find  the  area  of  a circle,  multiply  the  circumference  by  i of 
the  diameter. 

1.  What  is  the  area  of  a circular  field  the  diameter  of 
which  is  400  feet  ? 

1256,6368/*.=  circumference  of  the  field;  then 
1 256,6368  X 100/*.  = 1 25663, 68sq.ft.  Ans. 

2.  What  is  the  diameter  of  a circle  the  area  of  which 

is  125663, 68sg.  /*.  ? Ans.  400/*. 

To  find  the  area  of  a globe,  multiply  the  circumference  by  the 
diameter. 

1.  What  is  the  area  of  a globG  or  ball  the  diameter  of 
which  is  400  feet,  and  the  circumference  1256,6368  ? 

1256,6368X400=  Ans.  502654, 12ft. 

To  find  the  solidity  of  a globe  or  sphere,  multiply  the  cube  of 
the  diameter  by  ,5236,  or  multiply  its  area  by  ^ of  its  diameter. 

1 . What  are  the  solid  contents  of-  a ball  8 inches  in 
diameter  ? 

83=512,  and  ,5236X512=  Ans . 268,08+  solid  in. 
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2.  What  are  the  solid  contents  of  a cylinder  8 feet  in 
diameter,  and  14  feet  in  length?  Ans.  703, *71+  feet. 

Remark. — Find  the  area  of  one  end  by  the  rule  for  finding  the 
area  of  a circle,  and  multiply  by  the  length  of  the  cylinder,  and 
the  product  'will  be  its  solid  contents. 

To  find  the  solid  contents  of  a cone  or  pyramid,  multiply  the 
area  of  the  base  by  J of  the  perpendicular  height. 

1.  What  are  the  solid  contents  of  a cone  the  height  of 
which  is  24  feet,  and  its  base  6 feet  in  diameter  ? 

Ans.  226,19+  feet. 

2.  What  are  the  solid  contents  of  a pyramid  the  base 

of  which  is  4 feet  square,  and  its  perpendicular  height  60 
feet?  4x4=16,  and  16X20=  Ans.  320  feet. 

Remark. — To  find  the  perpendicular  height  of  a cone  or  pyra- 
mid, subtract  the  square  of  4 the  diameter  of  the  base  from  the 
square  of  the  slant  height,  and  extract  the  square  root  of  the  re- 
mainder. 

3.  What  is  the  solidity  of  a cone  whose  height  is  300 
feet,  and  the  diameter  of  the  base  100  feet? 

Ans.  785398  feet. 

4.  What  is  the  perpendicular  height  of  a cone  whose 
slant  height  is  20  feet,  and  diameter  32  feet  ? 

Square  of  slant  side  2=  400,  and  square  of  \ diameter 
= 256;  then  400  — 256  = 144,  and  \/144=12/£.  per- 
pendicular height  Ans. 

5.  There  is  a pile  of  wheat  on  a floor  in  the  form  of  a 

cone,  the  base  of  which  is  15  feet  in  diameter,  and  its 
perpendicular  height  is  9 feet ; how  many  bushels  in  the 
pile  ?*  Ans.  426  bushels. 

6.  In  a pile  of  corn  measuring  20  feet  in  diameter  at 

the  base,  and  6 feet  in  perpendicular  height,  how  many 
bushels?  Ans.  504 bush.  Bp.  bqts.-f 


* See  p.  85,  No.  162. 
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BOOK-KEEPING. 

It  is  very  important  for  persons  engaged  in  business 
of  almost  any  description  to  keep  a methodical  account  of 
their  transactions  recorded  in  a set  of  books  appropriated 
to  this  particular  purpose.  The  method  of  doing  this  is 
called  Book-keeping,  of  which  there  are  two  kinds,  by 
single  and  double  entry.  The  former  is  the  most  simple, 
and  answers  the  purpose  of  conducting  business  on  a 
limited  scale ; but  in  a very  extensive  and  complicated 
business,  the  method  of  keeping  books  by  double  entry 
is  preferable.  An  outline  of  book-keeping  by  single  entry 
only  is  here  given.  The  books  employed  are  a Day- 
Book,  Ledger,  and,  where  much  money  is  paid  out  and 
received,  a Cash-Book. 


DAY-BOOK 

In  this  book  the  transactions  of  each  day  are  to  be 
recorded  as  they  occur,  and  no  transaction  to  be  trusted 
to  memory. 

At  the  head  it  should  be  ruled  with  lines,  and  at  the 
left  there  should  be  one  column  for  references  and  post 
marks,  and  at  the  right  two  columns  for  dollars  and  cents. 
The  first  page  is  to  be  headed  with  the  name  of  the 
owner  of  the  book,  the  name  of  the  place,  and  the  date 
of  the  first  transaction.  Each  of  the  following  pages  may 
be  headed  simply  with  the  date  of  the  first  transaction  to 
be  recorded  on  it,  omitting  the  name  of  owner  and  place. 
The  X shows  that  the  charge  or  credit  against  it  is 
posted,  and  the  figure  refers  to  the  page  of  the  Ledger 
on  which  the  account  stands. 
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Page  1.]  JOHN  LIN  RILL,  Salisbury,  Feb.  20,  1850. 


$ 

ct. 

IX 

Joel  Leightner 

Dr. 

To  1 yd.  of  broadcloth, 

$3,00 

“ 2 yds.  of  calico,  at  22cts., 

,44 

— 

3 

44 

IX 

Jacob  Tout,  shoemaker, 

Dr. 

To  1 calf-skin, 

“ 6 sheets  of  paper, 

— 

1 

41 

2X 

David  Brisben, 

Dr. 

25 

75 

Cr. 

By  cash, 

$4,16 

“ 40  bush,  corn,  at  50cts.,  

24 

16 

2X 

James  Greer, 

Dr. 

To  8 lbs.  of  sugar,  at  Sets., 

$,40 

“ 8 lbs.  of  rice,  at  4cts., 

“ 1 yd.  of  muslin 

— 

80 

2X 

Jeremiah  Moor, 

Cr. 

By  400  bush,  corn,  at  80cts., 

$820,00 

“ 500  bush,  oats,  at  50cts., 

250,00 

570 

00 

Ol 

2X 

Adam  Hoar, 

Dr. 

To  1 window  blind, 

$1,00 

“ 1 wash-bowl  and  pitcher, 

,89 

— 

1 

89 

2X 

Sylvester  Linrill, 

Dr. 

To  1 hand-saw, * 

$,70 

“ 2 planes,  at  40cts., 

“ 1 axe, 

— 

2 

55 

oo 

■6JXJ 

2X 

Jacob  Plank, 

Cr. 

I 

By  200  lbs.  pork,  at  6cts., 

12 

00 

* Numbers  in  this  column  refer  to  the  pages  of  the  Ledger  on  which  ac- 
counts stand. 

20* 
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Page  2.]  Feb.  22,  1850. 


3X 

William  Reed,  Sadsbury, 

To  1 basket, 

“ 1 copper  kettle, 

Dr. 

.$,26 

,2 

$ | 

cts. 

53^ 

2X 

James  Greek, 

To  scale  and  weights, 

“ 4 brooms,  at  lOcts., 

Dr. 
40 

80 

IX 

Jacob  Tout, 

To  5 lbs.  coffee,  at  lOcts., 

“ i cord  wood,  at  $2, 

Dr. 
$,50 

1 

50 

oX 

Michael  Beam,  Stockport, 

Dr. 

3 

60 

7 

ax 

David  Brisben, 

Bv  8 bush,  oats.  at  53cts 

Or. 

1 

59 

IX 

Joel  Lightner, 

To  A bush,  clover-seed,  at  &8 

Dr. 

4 

00 

OK  _ 

2 X 

Jeremiah  Moor, 

To  1 yoke  oxen 

“ 1 horse, 

“ 1 wanon, 

Dr. 

$100 

339 

00 

°6 

2X 

Adam  Hoar, 

By  cash, 

Cr. 

1 

89 

60 

To  3 Hals,  molasses,  at  20cts 

Dr. 

2 X 

Sylvester  Linrill, 

To  15f  yds.  Venetian  carpet,  at  29cts.,.. 
“ 6^  yds.  do.,  at  30cts.,.. 

Dr. 
....$4,56f 
....  1,95 

51|j 
00  * 

By  cash 

Cr. 

D 

5 
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LEDGER. 

A summary  of  tlie  accounts  of  the  Day-Book  or  Jour- 
nal is  carried  into  this  book,  the  process  of  doing  which 
is  called  posting.  The  Day-Book  should  be  posted  very 
frequently,  at  least  once  a week  where  much  business  is 
transacted.  In  transferring  the  accounts  from  the  Day- 
Book  to  the  Ledger,  place  those  due  from  others  on  the 
side  of  Dr.,  and  those  due  to  others  on  the  side  of  Or. 
After  posting  an  account,  write  the  number  of  the  page 
of  the  Ledger  on  which  it  stands  in  the  Day-Book  oppo- 
site of  the  account  transferred,  and  at  the  same  time 
make  a X , which  still  more  clearly  indicates  that  the  ac- 
count is  posted.  These  are  to  be  written  in  the  left-hand 
column  of  the  Day-Book.  When  a new  Ledger  is  to  be 
opened,  balance  all  the  accounts,  and  transfer  the  balances 
to  it. 

The  names  of  persons  whose  accounts  are  transferred 
to  the  Ledger  should  be  arranged  in  alphabetical  order, 
and  the  number  of  the  page  on  which  each  one’s  account 
stands  should  be  written  opposite  the  name. 


Page  1.] 

Dr.  Joel  Lightner.  Cr. 


1850. 

* 

$ 

cts. 

1850. 

$ 

cts. 

Feb.  20 

1 

To  sundries, 

3 

44 

Feb.  26 

By  cash, 

7 

44 

“ 24 

2 

“ clover-seed, 

4 

00 

$7 

44 

Dr.  Jacob  Tout.  Cr. 


$ 

cts. 

1850. 

$ 

1 

To  sundries, 

1 

41 

Mar.  2 

By  cash, 

2 

2 

“ do. 

1 

50 

$2 

91 

* Numbers'll!  this  column  refer  to  the  pages  of  the  Day-Book  on  which  ac- 
counts stand. 
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Page  2.] 


Dr.  David  Brisben.  Cr. 


1850. 
Feb.  20 

1 

To  cow, 

$ 

25 

cts. 

75 

1850. 
Feb.  20 
“ 24 

1 

By  sundries, 
By  oats, 

$ cts. 
24!  16 
1|59 

$2s|75 

Dr. 

James 

Greer. 

Cr. 

1850. 

$ 

cts. 

1850. 

$ 

cts. 

Feb.  20 

1 

To  sundries, 

80 

April  1 

By  cash, 

l 

60 

“ 23 

2 

“ do. 

80 

$1 

60 

Dr.  Jeremiah  Moor.  Cr. 


1850. 
Feb.  25 
April  7 

2 

To  sundries, 
“ cash, 

•$ 

339 

231 

cts. 

00 

00 

1850. 
Feb.  20 

T 

By  corn  and  oats, 

i- 

cts. 

j00 

570 

00 

Dr. 

Adam 

Hoar. 

Cr. 

1850. 

$ 

cts. 

1850. 

$ 

cts. 

Feb.  21 

1 

To  sundries, 

l 

89 

Feb.  26 

2 

By  cash, 

l 

89 

“ 26 

2 

“ molasses, 

60 

Mar.  3 

By  cash, 

60 

$2 

49 

$2 

49 

Dr.  Sylvester  Linrill.  Cr. 


1850. 
Feb.  21 
“ 26 

1 

2 

To  sundries, 
“ do. 

$ cts. 
2 55 
6 51$ 

$9  06$ 

1350. 
Feb.  26 
April  1 

2 

By  cash, 

By  order  on  Jones 

$ 

5 

4 

~$9 

cts. 

00 

06$ 

06$ 

Dr. 

Jacob 

Plank. 

Cr. 

1850. 

$ cts. 

1850. 

$ 

cts. 

Apr.  22 

To  note, 

12!  00 
I 

Feb.  22 

1 

By  pork, 

12 

00 
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Page  8.3 

Dr.  William  Reed.  Or . 


1850. 
Deb.  22 

2 

To  sundries, 

$ 

cts. 

1850. 
April  2 

By  cash, 

* 1 

• 1 

cts. 

53i 

Dr. 

Michael  Beam. 

Or. 

1850. 

$ 

cts. 

1850. 

$ 

cts. 

Feb.  24 

2 

To  salt, 

8 

60 

Apr.  27 

By  note  at  60  da., 

8 

60 

INDEX  TO  LEDGER. 


B. 

PARE. 

M. 

PAGE. 

Brisben,  David. . 

Moor,  Jeremiah 

Beam,  Michael . . 

P. 

Greer,  James  . . . 

G. 

2 

Plank,  Jacob . . . 

E. 

Hoar,  Adam  .... 

H. 

Eeed,  William  . 

T. 

L. 

Tout,  Jacob.... 

Lightner,  Joel . . . 

Linrill,  Sylvester 

RECEIPTS  AND  ORDERS. 

1.  Received  of  John  Lawrence  five  dollars,  in  full  of 

all  demands.  James  Son. 

Albany,  April  2,  1850. 

Remark.— A receipt  given  in  this  form  cuts  off  all  demands 
whatever,  except  debts  under  seal. 

Hudson,  April  1,  1850. 

2.  Received  of  Thomas  Clyde  eight  dollars,  in  full  of 

all  accounts.  Samuel  Dix. 

Remark.— This  receipt  cuts  off  only  accounts. 

8.  Received  of  Henry  Snyder  ten  dollars,  on  account. 

Stockport,  May  3,  1849.  Joel  Little. 
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4.  Received  of  Jacob  Stephens,  per  Charles  Dunn, 
forty  dollars,  on  account.  George  Moor. 

New  Haven,  June  1,  1848. 

Remark. — A receipt  should  specify,  inmost  instances, not  only 
the  sum  paid,  but  the  object  for  which  it  was  paid. 


ORDERS. 

1.  Mr.  Nicholas  Theirs: 

Pay  the  bearer  fourteen  dollars  in  goods,  and 
charge  the  same  to  my  account.  Peter  Nichols. 

Springfield,  Dec.  8,  1859. 

Remark. — When  paid,  this  order  should  be  receipted  on  the 
back  by  the  bearer. 

2.  Messrs.  L.  Scott  & C.  Baxter  : 

Pay  David  Beam,  or  order,  sixty  dollars,  and  this 
shall  be  your  receipt  for  the  same.  S.  Jordan. 

Troy,  April  17,  1849. 

Remark. — An  order  given  in  this  form,  when  paid,  should  be 
receipted  on  the  back  by  the  person  to  whom  it  is  made  payable, 
or  by  one  duly  authorized  to  sign  for  him. 

Hudson,  Nov.  7,  1851. 

3.  Mr.  Ralph  Thompson  : 

Please  to  deliver  to  James  Thorp,  or  bearer,  the 
package  of  goods  belonging  to  me,  and  oblige  your  friend, 

Henry  Lathrop. 


BUSINESS  ITEMS  DEDUCED  FROM  RELIABLE 
SOURCES. 

1.  How  can  a payee  transfer  a note  by  indorsement,  so  as  not 
to  incur  any  responsibility  ? 

A.  By  writing  on  the  back  of  it,  “ Without  recourse  to 
me,  Asa  Wells”  (or  whatever  the  payee’s  name  may  be). 

2.  How  can  a payee  make  a note  payable  to  a third  party  ? 
A.  By  indorsing  it  in  the  following  manner : “ Pay  the 

within  to  James  True,  or  order — Asa  Wells.”  Then,  to 
transfer  it  to  another  person,  James  True  must  indorse  it. 
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3.  When  the  words'  “ with  interest”  are  not  contained  in  a note, 
will  it  draw  interest  ? 

A.  It  will  not  before  tbe  note  is  due,  but  from  that 
time  it  will  draw  legal  interest. 

Remark. — A note  payable  on  demand  will  draw  interest  from 
the  time  demand  of  payment  is  made. 

4.  To  what  is  a note  subject  when  it  is  negotiated  after  it  is 
due  ? 

A.  To  any  offset  the  maker  of  the  note  may  have 
against  the  payee. 

5.  What  must  be  inserted  in  notes  drawn  in  Pennsylvania  and 
New  Jersey  to  protect  them  when  due  against  any  offset  of  the 
maker  ? 

A.  The  words  “ without  defalcation.” 

6.  When  a note  is  made  payable  to  the  order  of  two  or  more 
persons  who  are  not  partners,  what  is  requisite  to  render  a trans- 
fer valid  ? 

A.  It  must  be  indorsed  by  each  one  of  them. 

7.  If  a note  be  lost,  and  pass  into  the  possession  of  one  who 
paid  value  for  it  in  good  faith,  what  must  be  done  ? 

A.  If  it  has  not  been  negotiated  by  forgery,  the  note 
must  be  paid. 

Remark. — When  a note  is  lost,  the  fact  should  be  published, 
and  every  precautionary  means  should  be  used  to  prevent  the 
public  from  purchasing  it. 

8.  In  contracts  for  barter,  when  payment  is  not  offered  at  the 
required  time  in  the  article  specified,  what  may  afterwards  be 
demanded  ? 

A.  The  value  in  money. 

9.  What  is  the  effect  of  releasing  one  of  several  joint  debtors  ? 

A.  It  releases  all  of  them. 

10.  What  effect  will  a covenant  have  not  to  sue  one  of  two 
joint  obligors  ? 

A.  It  will  not  release  the  other,  and  may  be  pleaded 
by  the  person  to  whom  it  is  given  in  bar  to  an  action. 

11.  For  what  is  a partner  liable  ? 

A.  He  is  liable  for  all  the  debts  and  contracts  of  the 
firm. 

12.  What  persons  are  liable  as  partners? 

A.  Such  as  permit  their  names  to  be  used  in  a firm,  or 
share  the-  profits  of  the  business. 
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13.  Will  the  act  of  one  partner,  if  not  required  by  the  nature 
of  the  business,  bind  another? 

A.  It  will  not. 

14.  When  should  payment  be  demanded  of  the  maker  of  a 
note  ? 

A.  On  the  day  it  is  due. 

15.  If  the  note  is  not  paid,  what  must  be  done  ? 

A.  Notice  must  be  immediately  given  to  all  the  indor- 
sers. If  this  is  neglected,  they  will  be  discharged  from 
their  liability. 

16.  When  a judgment  note  is  due  and  unpaid,  how  may  the 
person  who  holds  the  note  proceed  in  some  of  the  States  ? 

A.  He  may  enter  up  judgment  on  the  note  without 
suit. 

Remark. — A person  should  be  very  cautious  not  to  give  a 
judgment  note. 

17.  When  should  a bill  of  exchange,  drawn  payable  so  many 
days  after  sight,  be  presented  to  the  person  on  whom  it  is  drawn 
for  acceptance  ? 

A.  Immediately  after  it  is  received. 

18.  Should  you  retain  the  bill  without  presenting  it  to  the  in- 
jury of  the  drawer,  who  will  be  liable  to  sustain  the  loss  ? 

A.  Yourself. 

19.  How  long  time  is  allowed  to  a person  on  whom  a bill  is 
drawn  to  decide  whether  he  will  accept  it  ? 

A.  Twenty-four  hours.  If  he  refuses  to  return  the 
bill  after  this  time  has  expired,  he  is  considered  as  having 
accepted  it. 

20.  What  should  be  done  when  a person  on  whom  a bill  is 
drawn  refuses  to  accept  a bill  presented  for  acceptance,  or  to  pay 
a bill  presented  for  payment  ? 

A.  It  should  immediately  be  protested,  and  notice  sent 
to  all  the  indorsers ; otherwise  the  indorsers  will  be  re- 
leased from  liability. 

21.  When  is  a bill  drawn  at  sight  payable  ? 

A.  On  presentation.  Three  days  of  grace  are  allowed 
on  bills  of  exchange  not  payable  at  sight.  If  the  third 
day  of  grace  fall  on  Sunday,  they  become  due  on  Satur- 
day. 
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This  work  has  been  in  progress  some  ten  or  twel  /e 
years,  and  -has  been  prosecuted  under  a press  of  other 
duties  and  in  a state  of  poor  health.  It  is  at  length 
offered  to  the  public  in  as  perfect  condition  as  it  well 
.could  be  rendered. 

* i 

Some  portions  of  it  hay  e been  revi  sed  and  re- writ- 
ten two  or  three  limes.  The  task  hr  ^ been  an  ar- 
a upus' one,  but  if  it  prove  a blessing,  to  the  rising 
generation  the  author  will  feel,  that  his  labors  .••re 
•rewarded.  Part  first  was  published  in  1852,  and 
feet  the  decided  ay predation  of. teachers  who  have 
used  it  in  schools,  from  whom  the  an  rhor  has  received  ^ 
flattering  testimonials  of  its  .adaptation. to  youth,  i 
the  entire  work  is  now  stereotyped,  and  provision 
is  intended  to  be  made  fully  to  meet  the  demands  of  .; 
schools  for  the  work. 

D.  a benjamin: 

BloominqUm- l McLean  Co .,  Ill , Sept.  54. 


